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A.— Report  of  Dr.  Arthur  Pearson  Luff  on  the  Outbreak  of 
Small-pox  in  London  in  1892. 


I  beg  to  present  my  report  of  the  outbreak  of  small- 
pox that  occurred  in  London  in  1892,  with  the  various 
statistics  that  I  have  obtained  as  to  the  influence  of 
vaccination  on  the  number  of  cases  attacked,  the  nature 
of  the  cases  and  the  mortality,  as  well  as  the  influence 
of  the  character  and  area  of  the  vaccination  marks  on 
the  disease.  The  outbreak  commenced  at  the  beginning 
of  1892,  and  practically  concluded  at  the  end  of  August 
of  the  same  year.  The  cases  notified  as  small-pox  in 
London  during  this  period  were  352  in  number.  Of 
these  the  actual  number  of  cases  that  proved  to  be 
small-pox  were  292,  the  remaining  60  cases  being  in  the 
majority  of  cases  varicella. 

The  origin  of  the  outbreak  at  the  beginning  of 
January  1892*  was  probably  due  to  a  case  of  small-pox 
imported  into  St.  Pancras  from  Switzerland  by  a  Swiss 
waiter,  and  from  a  Swiss  waiters'  club  (the  Helvetia 
Club,  1C7,  Charlotte  Street,  Fitzroy  Square),  the  disease 
Spreiad  to  some  of  the  members  and  servants  of  the  club 
and  through  a  metnlier  of  the  club  to  the  French 
Hospital  in  Shaftesbury  Avenue,  from  which  source 
several  cases  were  infected.  In  the  latter  part  of 
February  1892  an  outbreak  of  small-pox  occurred  in 
Shoreditcb.  The  first  case  notified  in  Shoreditch  was 
on  February  29th,  and  was  that  of  a  boy  resident  in 
New  Inn  Street,  who  was  probably  infected  by  a  girl 
taken  ill  about  February  7th.  Her  case  was  not  notified, 
and  was  supposed  at  the  time  to  be  a  case  of  chicken- 
pox.  A  woman  in  the  same  house  as  this  girl  developed 
a  mild  attack  of  a  similar  disease  about  February  20th. 
The  girl  was  probably  infected  by  some  person  coming 
to  her  father's  workshop,  which  was  attached  to  the 
house,  the  person  probably  coming  from  an  infected 
locality  in  search  of  work.  About  90  cases  in  all  were 
traceable  to  the  case  in  New  Inn  Street.  According  to 
the  report  of  Dr.  Allan,  at  that  time  the  Medical  Oflicer 
of  Health  for  Shoreditch,  the  90  cases  were  distributed 
among  63  families  residing  in  47  houses,  each  containing 
two  or  more  families,  one  of  them  being  a  crowded 
tenement  house  with  20  families 

33  houses  had  1  case  each. 
9  houses  had  2  cases  each. 
1  house  had  3  cases. 

1  house  had  5  cases. 

2  houses  had  6  cases  each. 

1  tenement  house  had  19  cases. 

In  all  but  three  instances  only  one  house  in  the  street 
was  infected.  These  three  were — New  Inn  Street  with 
10  houses ;  Drysdale  and  Essex  S-treets  with  2  each. 
In  Rodney  Buildings,  where  a  large  number  of  families 
lived,  a  great  number  of  cases  occurred,  as  will  be  seen 
by  reference  to  the  Forms  "  A."  and  "  B.''  which  I  for- 
ward to  the  Commission  with  this  report.*  A  number 
of  cases  were  also  jirobably  infected  through  dirty  linen 
from  the  French  Hospital. 

Owing  to  my  not  being  appointed  to  inquire  into  the 
outbreak  until  June  18th,  1892,  when  the  outbreak  was 
subsiding,  it  was  difficult  to  obtain  full  particulars  of 
many  of  the  cases,  and  in  a  few  of  the  cases  all  inquiries 
proved  futile.  On  the  forms  marked  "  A  "  will  be 
found  the  particulars  which  show  that  the  source  of 
infection  has  been  traced  in  the  majority  of  cases,  and 
fuller  particulars  of  the  individual  cases  will  be  found 
on  the  forms  marked  "  B."  After  my  being  appointed 
to  inquire  into  the  outbreak  on  June  18th,  I  visited  the 
fresh  cases,  and  saw  as  many  of  them  as  I  could  gain 
access  to.  With  regard  to  the  cases  notified  previous  to 
June  18th,  I  was  able  to  see  some  of  them  at  the  hospital 
ships  at  Long  Reach,  Dartford,  and  some  of  them  at  their 
homes ;  and  the  particulars  as  to  vaccination,  nature 
and  area  of  the  vaccination  marks,  re-vaccination,  &c. 
so  obtained,  have  been  supplemented  by  data  kindly 
furnished  me  by  Dr.  Birdwood,  the  medical  superinten- 

*  Not  here  reproduced. 
O    94059.        Wt.  4309. 


dent  of  the  hospital  ships  at  that  time,  by  the  Metro- 
politan Asylums  Board,  and  by  the  Medical  Ofiicers  of 
Health  of  the  difi'erent  districts,  to  all  of  whom  I  am 
indebted  for  much  valuable  information  that  has  been 
at  all  times  most  courteously  given.  With  regard  to 
many  of  the  cases  that  were  treated  at  their  homes,  it 
was  difficult  to  obtain  much  information,  partly  on 
account  of  the  time  that  had  elapsed  and  partly  on 
account  of  the  unwillingness  of  the  friends  to  respond 
to  the  inquiries  that  were  made.  Of  the  292  cases  of 
small -pox  that  occurred,  I  have  obtained  the  following 
particulars : — 

Whether  vaccinated,  re-vaccinated  or  un- vaccinated, 
information  was  obtained  in  279  cases. 

No  further  information  obtained  beyond  the  fact  of 
small-pox  having  been  caught  m  13  oases,  mainly  owing 
to  the  people  having  removed  and  my  not  being  able 
to  trace  them  ;  but  from  inquiries  that  1  made,  no  in- 
stance of  death  occurring  in  these  13  cases  was  heard  of. 

Of  the  279  cases,  I  ascertained  that  63  cases  (22'5  per 
cent,  of  the  whole)  occurred  in  children  ijnder  10  years 
of  age. 

Of  the  279  cases  that  I  was  able  to  investigate,  39 
were  unvaccinated  ;  and  in  26  other  cases,  the  vacci- 
nation was  doubtful  by  reason  of  the  absence  of  marks 
from  the  arms,  no  scars  being  visible.  Deducting  these 
65  cases  from  the  279  cases  attacked,  214  are  left,  repre- 
senting those  who  had  undoubtedly  been  vaccinated,  and 
of  these  the  following  particulars  were  obtained : — 

Information  as  to  whether  re-vaccinated  or  not  was 
obtained  in  all  cases. 

Information  as  to  the  number  of  vacciucation  scars 
was  obtained  in  197  cases. 

Information  as  to  foveation  or  not  of  the  scars  was 
obtained  in  197  cases. 

Inforrnation  as  to  the  area  of  the  vaccination  scars 
was  obtained  in  135  cases. 

The  meanings  attached  to  the  terms  "vaccinated 
class,"  "  revaccinated  class,"  and  "  unvaccinated  class  " 
in  this  report  are  those  given  in  Dr.  Barry's  report  on 
the  Shefiield  small-pox  epidemic  of  1887-1888. 

"  Vaccinated  class  "  includes  all  persons  successfully 
vaccinated  at  any  period  exceeding  13  days  prior  to 
the  appearance  on  them  of  the  eruption  of  small-pox. 

Unvaccinated  class  "  includes  all  persons  wbo  have 
either  never  been  successfully  vaccinated  or  whose 
vaccination  was  performed  for  the  first  time  within  13 
days  of  the  appearance  on  them  of  the  eruption  of 
small-pox. 

"Be  -vaccinated  class,"  includes  all  persons  successfully 
re-vaccinated  at  any  period  exceeding  13  days  prior  to 
the  appearance  on  them  of  the  eruption  of  small-pox. 
Table  I.  gives — 
(1.)  The  number  of  attacks  at  diiferent  age-periods. 
(2.)  The  mimber  of  deaths  that  occurred. 
(3.)  The  nature  of  attack  and  the  number  of  deaths 

occurring  with  each  variety  of  small-pox. 
(4.)  The  influence  of  the  number,  and  foveation  of 
the  vaccination  scars,  and  of  the  area  of  the  vacci- 
nation scars  on  (a)  the  nature  of  the  attack,  (6)  the 
mortality. 

(5.)  The  influence  of  re-vaccination  on  (a)  the  nature 

of  the  attack,  (b)  the  mortality. 
(6.)  The  number  of  those  who  were  known  to  have 

been  vaccinated,  but  in  connection  with  whom 

the  number  and  nature  of  the  scars  could  not  be 

ascertained. 

(7.)  The  number  of  doubtful  cases  of  vaccination, 
with  the  number  of  deaths  and  the  nature  of  the 
attack. 

(8.)  The  number  of  unvaccinated  cases,  with  the 
number  of  deaths  and  the  nature  of  the  attack. 
In  all  these  groups  special  columns  show  the  number 
of  deaths  that  occurred  in  connection  with  each  variety 
of  small-pox. 
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No. 

Nature  of  Attack. 

Very  mild. 

Discrete. 

Confluent. 

o 

'i 

,a 
u 

o 
0 

8J 

W 

Deaths. 

Deaths,  j 

Very  mild. 

Discrete. 

Confluent. 

i 
.g 

u 
o 

w 

Deaths. 

Deaths. 

Very  mild. 

Discrete. 

Confluent. 

<6 

1 

u 
o 
?3 

w 

1  Deaths. 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

4 

3 

0 

0 

4 

1 

0 

1 

0 
0 

3  1 
0  1 

0 

0 

0 

0 

0 

0 

0 
(1 
0 
0 

1 

0 

0 

0 

1 

0 

J 

0 
0 
0 

11 

0 

3 

7 

1 

0 
0 
7 
1 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

s 

i 

2 

0 

4 

3 

1 

0 
0 

1 
1 

0 

0 

0 

0 

0 

0 

0 
0 

: 

0 

1 

0 

0 

1 

0 

0 

0 
0 
0 
0 

0 

0 

1 
1 

6 

0 

0 

2 

4 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

s 

1 

1  ^ 

j  1 

4 

2 

1 

0 

0 

1 

3 

0 

0 
0 
0 
0 

0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

G 

1 

0 

5 

0 

1 

0 
0 
0 

1 

(j 

1 

0 

1 

4 

1 

0 
0 
0 

1 

0 

1  ** 

0 

0 

0 

0 

0 

(1 

0 
0 

4 

1 

1  " 

1 

0 

0 

0 
0 

•1 

0 

! 

0 

0 

I  0 

0 

0 

0 

oooo 

0 

1  " 

0 

0 

0 

0 
0 
0 
0 

.3 

1 

1 

0 

(1 
(1 
1 

0 

0 

(1 

1  " 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

(1 

0 

0 
0 
0 
0 

26 

8 

1 

12 

n 

(1 

0 

(i 

39 

14 

0 

11 

3 

0 
0 

11 

3 

i 

A  4 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Of  the  39  caBes  occurring  among  unvaccinated 
persons,  14  proved  fatal.  Of  tlie  26  cases  occurring 
among  persons  whose  vaccination  was  doubtful,  eight 
proved  fatal.  Of  the  214  cases  occurring  among 
vaccinated  persons,  three  proved  fatal. 

These  figures  converte'd  to  per-centages  give  the 
following  results  : —  . 

TABLE  II. 

Fatality  as  a  Pek-centage  among  the  Vaccinated 
and  TJntaccinated. 


Per-centage  of 
Deaths  among  the 
Vaccinated. 

Per-centage  of 
Deaths  among  those 
whose  Vaccination 
was  douhtful. 

Per-centage  of 
Deaths  among  the 
TJnvaccinated. 

1-4 

30-7 

35-9 

A  comparison  of  the  fatality  as  a  per-centage  among 
the  total  sufferers,  the  vaccinated,  those  whose  vacci- 
nation was  doubtful,  and  the  un vaccinated  gives  the 
following  results : — 


TABLE  III. 


No. 

Deaths. 

Per-centage 
of  Deaths. 

Total  sufferers 

279 

25 

8-9 

Vaccinated  cases 

214 

3 

1-4 

Iloubtful  cases 

26 

8 

30-7 

Unvaccinated  cases 

39 

14 

35-9 

so  that  the  mortality  among  the  unvaccinated  was  25 
times  that  of  the  vaccinated  cases. 

Had  the  unvaccinated  cases  died  at  the  rate  of  the 
vaccinated  class,  in  place  of  the  14  deaths  there  would 
have  been  0"5  death.  Had  the  vaccinated  cases  died  at 
the  rate  of  the  unvaccinated  class,  in  place  of  the  three 
deaths  there  would  have  been  76  deaths.* 

With  regard  to  the  mortality  at  different  ages  among 
the  vaccinated  and  unvaccinated  cases  (all  reference  to 
"  doubtful "  cases  being  here  and  henceforth  omitted), 
the  following  summary  is  obtained : — 


TABLE  rV. 

Age  Incidence  of  Attack  and  Death  from  Small-pox 
among  the  Vaccinated  and  Unvaccinated,  with 
Pek-centages  of  Deaths  to  Attacks  at  difjeeent 
Ages. 


Vaccinated. 

Unvaccinated. 

Age  Periods. 

Per- 

Per- 

Cases. 

Deaths. 

centage 
of 

Cases. 

Deaths. 

centage 
of 

Deaths. 

Deaths. 

u  to  I  year  - 

4 

0 

0-0 

4 

S 

75-0 

1  to  5  years 

8 

0 

0-0 

11 

8 

72-7 

5  to  10  years 

27 

0 

0-0 

8 

2 

25-0 

10  to  15  years 

34 

0 

0-0 

6 

0 

0-0 

15  to  20  years 

46 

0 

0-0 

i 

0 

00 

20  to  30  years 

55 

1 

1-8 

6 

1 

lG-6 

30  to  40  years 

22 

0 

0-0 

0 

0 

O'O 

40  years  and  ove  r  - 

18 

2 

11-1 

0 

0 

0-0 

Totals 

214 

3 

1-4 

39 

14 

35-9 

From  this  table  it  is  seen  that  undef  10  years  of  age 
no  deaths  occurred  among  the  vaccinated,  whei-eas 
among  the  unvaccinated  under  10  years  of  age  who 
caught  small-pox,  56'5  per  cent,  of  deaths  occurred. 
Over  10  years  of  age  the  percentage  of  deaths  among 
the  vaccinated  was  1'7,  and  among  the  unvaccinated, 
6"2.  The  table  also  shows  that  vaccination  gave  abso- 
lute protection  against  death  to  the  age  of  20  years, 
whereas  among  the  unvaccinated  cases  up  to  20  years 
of  age  the  fatality  was  39  per  cent. 

Proceeding  now  to  the  consideration  of  the  facts  as 
to  the  nature  or  severity  of  the  attack  among  the 
vaccinated  and  unvaccinated,  the  following  are  the 


results : — 

TABLE  V. 

Nature  of  Attack. 

Vaccinated. 

Unvaccinated. 

Very  mild  - 

76 

0 

Discrete 

119 

11 

Confluent  - 

18 

25 

Hsemorrhagic 

1 

3 

Totals 

314 

39 

This'table  shows  that  18  vaccinated  persons  out  of 
214  (8  per  cent.)  had  confluent  small-pox,  whereas  25 
unvaccinated  persons  out  of  39  (64  per  cent.)  had  con- 
fluent small-pox.  Putting  the  confluent  and  haamor- 
rhagic  cases  together  it  is  seen  that  8"8  per  cent,  of  the 
vaccinated  had  bad  attacks,  whilst  71"8  per  cent,  of  the 
unvaccinated  had  bad  attacks.  The  chances  of  a  bad 
attack  among  the  unvaccinated  as  compared  with  the 
vaccinated  being  8  to  1.  Moreover,  out  of  the  18  cases 
of  confluent  small-pox  occurring  in  vaccinated  persons, 
only  two  deaths  occurred  ;  whereas  out  of  the  26  cases 
of  confluent  small-pox  occurring  in  unvaccinated 
persons  11  deaths  occurred.  The  single  case  of  hsemor- 
rhagic small-pox  in  a  vaccinated  person  occurred  in  an 
individual  between  20  and  30  years  of  age,  who  had 
been  vaccinated  in  infancy  only,  and  had  two  unfoveated 
scars. 

If  now  the  figures  are  taken  as  to  the  nature  or 
severity  of  attack  among  the  vaccinated  and  unvacci- 
nated under  10  years  of  age,  the  following  results  are 
obtained : — 

TABLE  VI. 
Casks  under  10  Teaks  op  Age. 


Nature  of  Attack. 

Vaccinated. 

Unvaccinated. 

Very  mild  -          -  - 

26 

0 

Discrete     .          »  - 

13 

7 

Confluent  -          -  - 

0 

14 

Hjemorrhagic 

0 

2 

Under  10  years  of  age  none  of  the  vaccinated  had  bad 
attacks,  whereas  69"5  per  cent,  of  the  unvaccinated  had 
bad  attacks. 

With  regard  to  the  facts  obtained  as  to  the  nature  or 
severity  of  the  attack  and  the  per-centages  of  deaths 
among  the  vaccinated,  re -vaccinated,  and  unvaccinated 
classes,  the  results  are  arranged  in  Table  VII. 

TABLE  VII. 


•  Had  the  cases  of  doubtful  vaccination  died  at  the  rate  of  the 
vaccinated  class,  in  place  cf  the  eight  deaths  there  would  have  been 
O-S  death  ;  had  they  died  at  the  rate  of  the  unvaccinated  class,  in  place 
of  the  eight  deaths  there  would  have  been  nine  deaths. 


No.  of 

Nature  <if  Attack. 

No.  of 

Per-cent- 
age of 
Deaths. 

Cases. 

Mild. 

Severe. 

Deaths. 

Vaccinated  once 

203 

186 

17 

2 

0*9 

Re-vaccinated 

11 

9 

2 

1 

9-0 

Unvaccinated  - 

39 

11 

28 

14 

35-9 

APPENDIX  IV. 
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As  regards  the  age  incidence  of  the  vaccinated  per- 
sons attacked,  the  following  are  the  particulars : — 

TABLE  VIII. 

Age  Incidence  of  Vaccinated  Persons  attacked. 


Under  10  Years. 

Over  10  Tears. 

39 

175 

With  regard  to  the  re-vaccinated  cases  out  of  the 
214  vaccinated  cases,  11  had  been  re-vaccinated,  and  of 
these  11  re-vaccinated  cases,  nine  had  been  re-vacci- 
nated once,  and  two  had  been  re-vaccinated  twice.  No 
person  re-vaccinated  a  third  time  was  attacked  with 
small-pox. 

With  regard  to  the  facts  as  to  the  nature  of  attack 
and  mortality  among  the  vaccinated,  the  214  cases 
resolve  themselves  thus : — 

TABLE  IX. 
Vaccinated  Cases. 


Nature  of  Attack. 

No. 

Deaths. 

Very  mild  -         -  - 

76 

0 

Discrete     -          -  - 

119 

0 

Confluent  -          -  - 

18 

2 

Haemorrhagic 

1 

1 

Setting  out  the  facts  in  tabular  fashion  as  to  the 
nature  of  attack  at  different  ages  among  the  vaccinated, 
the  following  table  is  obtained  : — 

TABLE  X. 


Nature  of  Attack. 

Per-centage  of  Cases. 

'S: 

'Si 

Age  Period. 

o 

CJ 

a 

•s 

1 

E 

o 

1 

"S 

3 

o 

u 

Tl 

a 

u 
o 

a 

> 

CO 

s 

Ci 

o 
O 

s 

w 

s 

§ 
o 

n 

0  to  1  year  - 

i 

0 

0 

0 

100-0 

0-0 

0-0 

0-0 

1  to  5  years  - 

7 

1 

0 

0 

87-5 

12-5 

0-0 

0-0 

5  to  10  years 

15 

12 

0 

0 

55-5 

44-5 

0-0 

0-0 

10  to  15  years 

16 

16 

2 

0 

47-0 

47-0 

6-0 

0-0 

15  to  20  years 

17 

27 

2 

0 

36-9 

58-7 

4-4 

0*0 

20  to  30  years 

9 

39 

C 

1 

16-3 

70-9 

11-0 

1-8 

30  to  40  yean 

4 

12 

6 

0 

18-2 

54*5 

27-3 

0-0 

40  years  and  over  - 

4 

12 

2 

0 

22-2 

6G-7 

11-1 

0-0 

From  this  table  it  is  seen  that  up  to  10  years  of  age 
small-pox  in  vaccinated  persons  was  of  a  mild  nature 
and  that  from  10  to  20  years  of  age  it  only  appeared  in 
a  severe  form  among  the  vaccinated  in  a  small  pro- 
portion of  the  cases  ;  whereas  after  20  years  of  age  the 
proportion  of  the  severe  cases  is  much  greater. 

The  data  obtained  showing  the  relation  existing 
between  the  number  of  vaccination  scars  and  the  nature 
of  attack  give  when  tabulated  the  following  results  ■-- 


TABLE  XI. 


One  Scar. 

Two  Scars. 

ThreeScars. 

Four  Scars. 

Age  Periods. 

a 

<v 

0 

a» 

<D 

c 

<1> 

O 
(» 

)nflu 

iscre 

3 

<a 
s 

iscre 

mflu 

<U 

u 
o 

influ 

fi 

o 

ft 

o 
O 

ft 

o 

ft 

o 

0  to  1  year  - 

0 

0 

0 

0 

1 

0 

3 

0 

1  to  6  years 

0 

0 

0 

0 

2 

0 

5 

0 

5  to  10  years 

3 

0 

2 

0 

8 

0 

7 

0 

10  to  15  years 

3 

2 

2 

0 

12 

0 

13 

0 

15  to  20  years 

2 

0 

9 

1 

11 

0 

20 

1 

20  to  30  years 

5 

1 

7 

2 

15 

2 

17 

a 

30  to  40  years 

3 

0 

8 

1 

3 

2 

7 

3 

40  years  and  over  - 

4 

1 

3 

0 

4 

0 

4 

1 

Totals  - 

20 

4 

26 

4 

56 

4 

76 

7 

Prom  this  table  the  following  relative  particulars  of 
discrete  and  confluent  attacks  as  compared  with  the 
number  of  vaccination  scars  can  be  deduced. 


For  all  Ages. 

1  scar. — 5  cases  of  discrete  to  1  case  of  confluent. 

2  scars. — 6'5  ,,  ,,  1  ,, 
o  scars. — 14  ,,  ,,  1  ,,  ,, 
4  scars. — 11     ,,  ,,  1 


Under  20  Years  of  Age. 

1  scar. — 4  cases  of  discrete  to  1  case  of  confluent. 

2  scars. — 13     ,,  ,,  1    ,,  ,, 

3  scars. — 34     ,,  ,,         0  ,, 
4i  scars. — 48     ,,  „  1 


These  results  fairly  bear  out  the  conclusion  that  the 
greater  the  number  of  vaccination  scars,  the  less  severe 
is  the  nature  of  the  attack. 

Taking  next  into  consideration  the  influence  of 
foveated  and  unfoveated  scars  upon  the  nature  of 
attack,  the  following  are  the  results  obtained : — 


TABLE  XII. 


Age  Periods. 


0  to  1  year  - 

1  to  5  years  - 
6  to  10  years 

10  to  15  years 
15  to  20  years 
20  to  80  years 
SO  to  40  years 
40  years  and  o^  er 

7otal  cases 
O  94059 


One  Scar. 


Poveated.  Unfoveated. 


Dis- 
crete. 


10 


Con- 
fluent. 


Dis- 
crete. 


10 


Con- 
fluent 


Two  Scars. 


Poveated.  Unfoveated. 


Dis- 
crete. 


Con- 
fluent, 


Dis- 
crete. 


15 


Con 
fluent. 


11 


Three  Scars. 


Poveated.  Unfoveated. 


Dis- 
crete. 


Con- 
fluent. 


Dis-  Con 
Crete.  I  fluent. 


Four  Scars. 


Poveated.  Unfoveated. 


Dis- 
crete. 


Con- 
fluent. 


Dis- 
crete. 


1 
0 
5 
8 
9 
12 
1 
1 


37 


19 


1 
3 
3 
5 
10 
10 
1 
0 


3S 


2 
2 
4 
8 
10 
7 
6 
4 


4S 


B 


Con- 
fluent. 
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[royal  commission  on  vaccination 


Reducing  these  to  per-centages  of  confluent  attacks 
among  those  of  all  ages  having  foveated  or  unfoveated 
vaccination  scars,  the  results  are  as  follows  : — 


TABLE  XIII. 
AiiL  Ages. 


One  Scar. 

Two  Scars. 

Three  Scars. 

Four  Scars. 

Foveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Foveated.  ' 

Unfoveated. 

?er-centages  of 
confluent  attacks. 

1 

9 

23 

0 

26 

5 

9 

10 

7 

With  the  exception  of  the  per-centages  obtained  in 
connexion  with  the  cases  of  four  scars,  more  confluent 
attacks  occur  in  those  having  unfoveated  scars  than  in 
those  having  foveated.  This  becomes  more  apparent  if 
the  figures  are  lumped  together  under  each  of  the  sub- 
headings, when  the  following  results  are  obtained : — 


TABLE  XIV. 


TABLE  XVI. 


Age  Periods. 

Area  of 
Scar  under 
"25  sq.  in. 

Area  of 
Scar  from 
"25  to  '5  sq.  in. 

Area  of 
Scar  over 
"5  sq.  in. 

Dis- 
crete. 

Con- 
fluent. 

Dis- 
crete. 

Con- 
fluent. 

Dis- 
crete. 

Con- 
fluent. 

0  to  1  year  - 

0 

0 

0 

0 

1 

0 

1  to  5  years 

0 

0 

2 

0 

3 

0 

5  to  10  years 

1 

0 

6 

0 

4 

0 

10  to  15  years 

4 

1 

7 

1 

10 

0 

15  to  20  years 

4 

0 

9 

0 

18 

1 

20  to  30  years 

5 

2 

12 

0 

18 

2 

30  to  40  years 

3 

1 

5 

1 

2 

2 

40  years  and  over  - 

1 

3 

1 

3 

0 

Totals  - 

19 

41. 

3 

59 

5 

If  these  figures  are  worked  out  so  as  to  show  the  per- 
centages of  confluent  attacks  at  all  ages  when  the  area 
of  the  vaccination  scars  is  respectively  under  '25  sq.  in., 
from  '26  to  "5  sq.  in.,  and  over  '5  sq.  in.,  the  following 
table  is  obtained : — 


Foveated. 

Unfoveated. 

No.  of  Scars. 

Discrete. 

Con- 
fluent. 

Discrete. 

Con- 
fluent. 

One  scar 

10 

1 

10 

3 

Two  scars 

15 

0 

11 

4 

Three  scars  - 

37 

2 

19 

2 

Eour  scars 

33 

4 

43 

3 

Total  cases 

95 

7 

83 

12 

Per-centages 

93-2 

6-8 

87-4 

12-6 

This  table  shows  that  6"8  per  cent,  of  confluent 
attacks  occurred  amongst  those  having  foveated  scars, 
whereas  12'6  per  cent,  of  confluent  attacks  occurred 
among  those  having  unfoveated  scars,  showing  that 
the  proportion  of  cases  of  confluent  small-pox  occurred 
in  the  latter  class  was  nearly  double  that  of  the 
former. 

By  looking  to  the  death-rates  the  results  bear  out  a 
similar  conclusion. 


TABLE  XV. 


Foveated. 

Unfoveated. 

Cases. 

Deaths. 

Mor- 
tality 
Per 
Cent. 

Cases. 

Deaths. 

Mor- 
tality 
Per 
Cent. 

One  scar 

11 

0 

0-0 

13 

1 

7-7  ,1 

Two  scars  - 

15 

0 

0-0 

15 

1 

Three  scars  - 

39 

0 

0-0 

21 

0 

O'O 

Four  scars  - 

37 

0 

0-0 

46 

1 

2-1 

Totals  - 

102 

0 

0-0 

95 

3 

3-1 

These  results  indicate  that  foveation  of  cicatrices  is 
superior  in  protecting  against  death  as  compared  with 
the  protecting  power  of  unfoveated  scars. 

Taking,  lastly,  into  consideration  the  influence  of  the 
combined  area  of  the  vaccination  scars  of  the  indivi- 
duals attacked,  upon  the  nature  of  attack,  the  followino- 
are  the  results  :—  ^ 


TABLE  XVn. 
All  A&es. 


Area  of  Scars 

Area  of  Scars 

Area  of  Scars 

under 

from  0-25  to 

over  0'5 

0-25  sq.  in. 

0-5  sq.  in. 

sq.  in. 

Per-centages  of 

21 

6 

7 

confluent  attacks. 

or  if  the  figures  are  worked  so  as  to  show  the  per- 
centages of  very  mild  attacks  at  all  ages  when  the  area 
of  the  vaccination  scars  is  respectively  under  '25  sq.  in., 
from  "25  to  '5  sq.  in.,  and  over  '£  sq.  in.,  the  following 
table  is  obtained : — 


TABLE  XVIII. 
All  Ages. 


Area  of  Scars 

Area  of  Scars 

Area  of  Scars 

under 

from  0-25  to 

over  0-5 

0-25  sq.  in. 

0'5  sq.  in. 

sq.  in. 

Per-centages  of 

12 

21 

45 

^  very  mild  attacks. 

Reducing  these  to  proportions  of  discrete  to  confluent 
attacks,  the  results  are  as  follows : — 


TABLE  XIX. 


Area  of  Scars. 


Proportion  of  Discrete  to 
Confluent  Cases. 


Area  of  scar  under  "25  sq.  in. 

Area  of  scar  from  '25  to  -5 
sq.  in. 

Area  of  scar  over  '5  sq.  in. 


4  discrete  cases  to  1  confluent. 
15      „  „  1 

12      „  „  1 


By  looking  to  the  death  rates  the  results  are  even 
more  striking.  These  results  show  that  the  greater  the 
combined  area  of  the  vaccination  scars,  the  greater  is 
the  protection  against  death,  and  that  in  the  cases  in 
which  the  combined  area  was  over  0"5  sq.  in.  no  death 
occurred. 
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Area  of  Scars. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

• 

Area  of  scar  under  -25 

24 

1 

4-1 

sq.  in. 

Area  of  scar  from '25  to 

47 

1 

2-1 

•5  sq.  in. 
Area  of  scar  over  '5  sq. 

64 

0 

00 

in. 

DiAGBAM  showiug  the  Proportion  of  Cases  of  Small-pox  of  different  Types  which  occurred  in  Persons  of  the 
"  Vaccinated "  and  "  Unvacciuated  "  Classes  respectively  at  all  and  certain  specified  Ages  in  the  London 
Small-pox  Outbreak  of  1892. 


Under  1  yoav  oE  age. 


HH- 

= 

Vaccinated  Class. 

Aged  1  and  under  5  years.  Aged  5  and  under  10  years. 


■- 

• 

« 

« 

o 

9 

iZ 

1  ^ 

\  © 

I  0 

o 

I- 

Aged  10  and  under  20  years. 


Aged  20  and  under  4U  years. 


Aged  40  years  and  upwards. 


All  ages. 


Unvaccinated  Class. 


Under  1  year  of  age. 


Aged  1  and  ixnder  5  years. 


Aged  5  and  under  10  years. 


Aged  10  and  imder  20  years. 


Aged  20  and  under  10  years. 


Aged  40  years  and  upwards. 


All  ages. 


rS  Hsemorrhagic. 


Confluent. 


[©J  Discrete. 


[3]    Very  mild 
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Diagrams  showing  the  Proportion  of  Cases  of  Small-pox  of  the  Severe  (Hsemorrhagic  and  Confluent)  and  Mild 
(Discrete  and  very  Mild)  Types  respectively  which  occurred  in  Persons  at  all  Ages  of  different  Classes 
in  the  London  Outbreak  of  1892. 


All  Classes. 


BOB 

« 

. 

* 

• 

0 

SDB 

• 

• 

• 

aoo 

• 

o 

55° 

• 

• 

o 

BHD 

« 

1  e  j  •  • 

9 

6 

e 

T 

S  <i'  E  o  [  o  S  o  j 

C 

K  j 

Vaccinated. 


□aDDDODaOD 


tTnvaccinatSd. 


— D  

□ 
o 
□ 


^  Severe  cases  (hsemorrhagic  and  confluent). 
f*1   Mild  cases  (discrete  and  very  mild). 


AETHUE  P.  LUFF. 
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B— Report  of  Dr.  Arthur  Pearson  LufF  on  the  Outbreak  of 
Small-Pox  in  London  during  1892-3. 


This  report  is  practically  a  continuation  of  my 
previous  report  of  the  outbreak  of  small-pox  that 
occurred  in  London  from  January  1st,  1892,  to  August 
31st,  1892.  At  the  end  of  that  period  a  few  occasional 
cases  of  small-pox  occurred  in  London  during 
September,  and,  towards  the  end  of  September  or 
beginning  of  October,  the  outbreak  now  reported  on 
commenced.  The  origin  of  the  outbreak  could  not  be 
traced  to  any  one  particular  case,  the  importation  of 
the  small-pox  in  cojinexion  with  this  outbreak  being 
mainly  due  to  its  introduction  by  tramps  and  other 
members  of  the  vagrant  class  from  the  provinces  into 
London.  During  the  outbreak,  but  especially  at  its 
commencement,  the  principal  foci  of  infection  were, 
common  lodging-houses,  casual  wards,  and  Salvation 
Army  shelters,  where  the  members  of  the  migratory 
and  vagrant  classes  especially  congregated.  The  small- 
pox in  several  groups  of  cases  spread  with  great  rapidity 
amongst  the  children  at  various  schools,  and  several 
illustrations  of  such  spread  of  infection  will  be  found  in 
the  forms  marked  "A."  and  '"B.,"  which  I  forward 
to  the  Commission  with  this  report.*  Apart  from  the 
prevalence  of  the  epidemic  amongst  tramps  and  members 
of  the  vagrant  class,  and  amongst  school-children,  those 
that  have  been  most  affected  appear  to  have  been,  (a) 
men  employed  in  carrying  and  handling  cases  of  fruit 
either  at  the  docks,  in  the  markets,  or  in  shops  ;  (b) 
book-folders ;  (c)  printers  ;  {d)  cigar  and  cigarette 
makers,  and  (e)  employes  in  the  fur  trade. 

Through  the  courtesy  of  Mr.  T.  Buncombe  Mann,  the 
Secretary  of  the  Metropolitan  Asylums  Board,  notifica- 
tion lists  of  all  the  small-pox  cases  that  had  been  notified 
in  London  have  been  transmitted  to  me  as  soon  as  they 
were  received  by  the  Board.  As  soon  as  possible  after  the 
receipt  of  these  notification  lists,  visits  have  been  made 
by  myself  and  by  the  assistants  placed  at  my  disposal 
by  the  Treasury,  to  the  houses  or  places  where  the  cases 
occurred,  and  in  this  way  thorough  inquiries  into  the 
individual  cases  have  been  instituted,  and,  where  it 
has  been  possible  to  see  the  patients,  examinations  and 
measurements  of  the  vaccination  scars  have  been  made. 
In  addition,  I  have  availed  myself  of  the  very  thorough 
examinations  that  are  made  of  the  patients  admitted  to 
the  hospital  ships  at  Long  Eeach,  and  I  am  greatly  in- 
debted both  to  the  ofiicials  of  the  Metropolitan  Asylums 
Board,  and  to  Dr.  Eicketts,  the  Medical  Superintendent 
at  the  Hospital  Ships,  for  the  way  in  which  they  have 
placed  all  information  obtainable  at  my  disposal.  I  am 
also  much  indebted  for  various  particulars  that  have 
been  kindly  furnished  me  from  time  to  time  by  the 
Medical  Officers  of  Health  for  the  different  London 
districts.  On  the  forms  marked"  A."  will  bo  found  the 
particulars  of  the  individual  cases  and  also  the  source 
or  sources  of  infection  which  have  been  traced  in  the 
majority  of  cases.  Fuller  particulars  of  the  individual 
cases  will  be  found  on  the  forms  marked  "  B." 


*  Not  here  reproduced. 


Prom  September  1892  to  July  Slst,  1893,  I  receivefl 
from  the  Metropolitan  Asylums  Board  notifications  of 
2,726  cases  of  small-pox.  Of  these,  2,087  proved,  on 
instituting  inquiries,  to  be  cases  of  small-pox.  127  of 
the  cases  proved  to  be  cases  of  chicken-pox.  86  of  the 
cases  proved  to  be  neither  small-pox  nor  chicken-pox,  bat 
some  other  disease,  in  several  of  the  cases  the  disease 
being  syphilis.  The  remaining  426  were  cases  that  had 
been  notified  to  me  twicQ  over.  Of  the  2,087  cases  of 
small-pox  I  have  obtained  the  following  particulars. 
Whether  vaccinated,  re-vaccinated,  or  unvaccinated, 
information  has  been  obtained  in  2,074  cases,  no  informa- 
tion beyond  the  fact  of  infection  with  small-pox  in  13 
cases.  (In  connection  with  these  cases  no  information 
could  be  obtained,  owing  to  the  people  having  removed 
and  left  no  addresses,  but  in  none  of  these  cases  could  I 
hear  of  any  instance  of  death  having  occurred.)  Of  the 
2,074  cases,  I  ascertained  that  295  (14'2  per  cent,  of  the 
whole)  occurred  in  children  under  10  years  of  age.  Of 
the  2,074  cases  that  were  successfully  inquired  into,  370 
were  unvaccinated,  and  in  165  other  cases  the  vaccina- 
tion was  doubtful  by  reason  of  absenco  of  marks  from  the 
arm,  no  scars  being  visible  in  any  of  these  165  cases. 
Deducting  these  535  cases  (unvaccinated  and  doubtful 
vaccination  cases)  from  the  2,074  cases,  1,539  cases  are 
left  representing  those  who  had  been  vaccinated,  thus  : — 

Oases  concerning  which  information  was  obtained : 
Vaccinated  cases         -  -  1,539 

Unvaccinated  cases      -  -  370 

Doubtful  vaccination  cases     •  165 

2,074 

Of  the  1,539  cases  that  had  been  vaccinated  the 
following  particulars  were  obtained : — 

As  to  whether  re- vaccinated  or  not  in  all  the  cases. 
Number  of  vaccination  scars  in  1,383  cases. 
Foveation  or  not  of  the  vaccination  scars  in  1,383  cases. 
Area  of  the  vaccination  scars  in  1,205  cases. 

The  meanings  attached  to  the  terms  "  vaccinated 
class,"  "  re-vaccinated  class,"  and  "unvaccinated  class  " 
in  this  report  are  the  same  as  those  given  in  my  pre- 
vious report,  and  in  Dr.  Barry's  Eeport  on  the  Sheffield 
Small-pox  Epidemic  of  1887  to  1888.  '"Vaccinated 
"  class  '  includes  all  persons  successfully  vaccinated  at 
"  any  period  exceeding  13  days  prior  to  the  appearance 
"  on  them  of  the  eruption  of  small-pox." 

"  '  Unvaccinated  class '  includes  all  persons  who  have 
"  either  never  been  successfully  vaccinated,  or  whose 
"  vaccination  was  performed  for  the  first  time  within  13 
"  days  of  the  iippearance  on  them  of  the  eruption  of 
"  small-pox." 

"  '  Ee- vaccinated  class  '  includes  all  persons  success- 
"  fully  re-vaccinated  at  any  period  exceeding  13  days 
"  prior  to  the  appearance  on  them  of  the  eruption  of 
"  small-pox." 


B  3 


14  BOYAL  COMMISSION  ON  VACCINATION: 

TABLE  I. 


All  Cases. 

Vaccinated 

Nature  of  Attack  in  reference  to  Number 

One  Scar. 

Two  Scars. 

Three 

Nature  of  Attack. 

Foveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Foveated. 

Age 
Penod. 

No. 

Death! 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

S 
> 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

3 

1 
>, 

> 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete,  | 

Confluent. 

Deaths.  | 

i 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Under 
1  year. 

27 

19 

9 

8 

9 

3 

8 
8 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

0  1 

0 
0 

j 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  to5 
years. 

103 

21 

46 

19 

38 

2 
0 
19 

1 

0 

0 

0 
0 
0 

0 

0 

0 

0 
0 
0 

1 

0 

0 

0 
0 
0 

2 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 
0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

0 

1 

0 

5  to  10 
years. 

1 

165 

14  1 

92 

22 

47 

1  j 
0  1 

13 

4 

0 

0 

0 
0 
0 

2 

0 

0 

0 
0 
0 

6 

0 

0 

0 
0 
0 

1 

0 

0 

0 
0 
0 

10' 

1 

1 

0 
0 
0 

4 

0 

0 

0 

0 

0 

1 

« 

• 

0 

0 

0  1 

10  to  15 
years. 

197 

8 

j 

1.56 

8 

29 

0 
0 
8 

5 

0 

0 

0 
0 
0 

7 

1 

0 

0 
0 
0 

13 

0 

0 

0 
0 

" 

5 

0 

0 

0 
0 
0 

9 

1 

0 

0  1 

0  1 

0  1 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0  1 

15  to  20 
years. 

-288  1 

6 

243 

5 

36 

2 
0 

4 

11 

0 

1 

0 
0 

0 

12 

1 

1 

0 
0 

0 

29 

0 

0 

0 
0 
0 

5 

0 

1 

0 
0 
0 

43 

0 

1 

1 

0  1 

0 

i 

11 

1 

0 

■  1 

0 

0 

0 

0 

0 

0 

0 

5 

0 

20  to  30 
yeais. 

617 
1  1 

28 

523 

20 

63 

1 

1 

56 

2 

0 

1 

0 
0 

20 

0 

4 

0 

0 

2 

85 

0 

4 

0 
0 
2 

20 

3 

4 

0 
1 
2 

05 

0 

5 

0 
0 

1 

0  1 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

30  to  40 
years. 

1 

362 

26  1 

297 

7 

50 

o 

2 
22 

34 

1 

7 

1 
1 

25 

1 

5 

0 
0 
0 

43 

2 

0 

0 
0 
0 

1 

27 

0 

4 

0 
0 
3 

44 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

40  years 
and  up- 
wards. 

315 

35 

256 

7 

51 

7 
0 
28 

26 

0 

3 

0 
0 

1 

36 

2 

2 

0 
0 
0 

27 

0 

1 

0 
0 

1 

24 

0 

4 

0 
0 

2 

15 

1 

2 

0 
0 

1 

„ 

33 

0 

0 

0 

fl 

0 

3 

0 

0 

0 

8 

0 

Totals. 

2,074 

157 

1622 

96 

323 

20 
11 
126 

137 

3 

11 

2 
1 
3 

102 

5 

12 

0 
0 

2 

204 

2 

5 

0 
0 
3 

90 

3 

13  j 

0 

1 

7 

216 

3 

12 

1 

0 

2 
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TABLE  I. 


Cases. 


and  Character  of  Scars. 

Nature  of  Attack  in  reference  to  Area  of  Scars.  j 

N,-).  and  Area 
of  Scars 
unknown.  ! 

Scars. 

Four  Soars  or  more. 

Area  under 
i  sq.  Inch. 

Area  from 
i  to  i  aq.  Inch. 

Area  over 
a  sq.  Inch. 

Unfoveated. 

Poveated. 

Unfoveated. 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

Nature  of  Attack. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

S 
> 

Discrete. 

Severe  discrete,  j 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Deaths. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

"§ 
A 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

1  Deaths.  | 

0 

0 

0 

0 

0 

0 
0 
0 

1 

0 

0 

i 
I 

0 

1 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 
0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 
0 
0 

0 

1 

0 

0 

0 

0 
0 

0 
0 

0 

3 

0 

0 

1 

•1 

0 
0 

0 

0 

0 

0 

0 

0 
0 
0 

0 

2 

0 

0 

0 
0 
0 
0 

0 

1 

0 

0 

0 
0 
0 
0 

0 

3 

0 

0 

0 
0 
0 
0 

0 

2 

0 

0 

0 
0 
0 
0 

0 

1 

0 

0 

0 
0 
0 
0 

0 

5 

0 

0 

0 
0 
0 
0 

1 

2 

0 

0 

0 
0 
0 
0 

1 

10 

0 

0 

0 
0 
0 
0 

0 

6 

0 

0 

0 
0 
0 
0 

1 

9 

1 

0 

0 
0 
0 
0 

3 

13 

0 

1 

0 
0 
0 
0 

0 

16 

0 

0 

0 
0 
0 
0 

0 

9 

0 

0 
0 
0 
0 

0 

6 

0 

0 

0 

0 
0 

" 

3 

46 

0 

0 

0 
0 
0 
0 

0 

21 

0 

0 

0 
0 
0 
0 

0 

16 

1 

0 

0 
0 
0 

0 

2 

23 

1 

0 

0 
0 
0 
0 

•z 

60 

0 

0 

0 
0 
0 
0 

! 

13 

0 

0 

1 

0 
0 
0 
0 

0 

10 

0 

0 

0 
0 
0 
0 

2 

7.' 

0 

1 

0 

1 

0 
0 

0 

28 

0 

0 

0 
0 
0 
0 

0 

21 

0 

0 

0 
0 
0 
0 

1 

37 

0 

0 

0 
1 
0 
0 

2 

138 

0 

1 

0 

1 

0 
0 

0 

9 

0 

0 

0 
0 
0 
0 

0 
0 
0 

1 

0 

24 

0 

5 

0 
0 
0 

1 

3 

115 

0 

1 

0 
0 
0 

1 

1 

32 

1 

1 

0 

1 

0 
0 

0 

57 

2 

3 

0 
0 
0 
0 

1 

111 

1 

3 

0 

1 

0 

1 

8 

244 

2 

10 

0 

1 
1 

5 

2 

38 

0 

3 

1 

25 

1 

3 

0 

0 

1 

0 

8 

2 

i 

0 

2 

0 

1 

0 

1 

26 

0 

0 

0 
0 
0 
0 

:o 

41 

3 

8 

0 

1 
1 
1 

76 

1 

7 

0 
0 
0 
3 

4 

102 

0 

6 

0 

1 

0 
2 

1 

27 

0 

2 

0 
0 
0 
2 

0 
2 
0 
0 

0 

22 

1 

\ 

0 

1 

0 
0 

0 

2 

0 

0 

0 

0 
0 
0 
0 

0 

20 

0 

1 

0 

(» 

0 

1 

0 

54 

1 

6 

0 

0 

0 

i, 

1 

51 

0 

1 

0 
0 
0 

1 

0 

88 

1 

3 

0 
0 
0 

1 

0 

35 

2 

3 

2 

89 

2 

1 

0 

0 

1 
1 
1 

12 

296 

0 

4 

0 

2 
0 
2 

1  ^ 

134 

1 

2 

0 

1 

0 

1 

1 

1 

2U1 

8 

19 

b 
i 

3 

10 

313 

3 

12 

0 
2 
(1 

5 

16 

699 

3 

20 

0 
3 
1 

8 

3 

143 

1 

2 

9 

0 

2 
0 
3 
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TABLE  I — continued. 


Re-vaccinatsed 

Re-vaccinated  Once. 

Ee-vacoinated  Twice. 

Age  Period. 

Nature  of  Attack. 

Nature  of  Attack. 

No. 

Deaths. 

Very  mild. 

Crete. 

No. 

Deaths. 

Crete. 

f 

iJiscrete. 

Severe  dis 

Confluent 

Deaths. 

Very  mild 

Discrete. 

Severe  dis 

Confluent. 

Deaths. 

0 

0 

0 

0 

Under  1  year 

0 

0 

0 

0 

0 

0 

Q 
0 

0 

0 

0 

Q 

0 

0 
0 

0 

0 

0 

0 

0 

1  to  5  years  - 

0 

0 

0 

0 

0 

0 
0 
0 

0 

0 

0 

Q 

0 

0 

Q 

0 

0 

0 

0 

0 

5  to  10  years 

1 

0 

1 

0 

0 

0 
0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

10  to  15  years 

0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

Q 

0 

0 

Q 

0 

A 
V 

Q 

Q 

n 

V 

15  to  20  years 

s 

0 

5 

Q 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

A 
V 

0 

2 

0 

0 

0 

20  to  SO  years 

22 

Q 

20 

0 

0 
0 

I 

0 

1 

0 

0 
0 

0 

0 

0 

0 

2 

0 

1 

0 

0 

SO  to  40  years 

31 

1 

27 

0 

0 
0 

4 

0 

3 

0 

0 
0 

2 

1 

1 

0 

0 

0 

0 

0 

40  years  and  upwards 

28 

2 

26 

0 

1 

0 

4 

0 

4 

0 

0 
0 

2 

1 

e 

0 

4 

0 

0 

0 

Totals  - 

87 

3 

79 

0 

4 

1 

0 

a 

9 

0 

8 

0 

0 
0 
0 
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Cases. 


Re-vacciiiated  Three  Times  or  more. 


Vaccination  doubtful. 
No  Scars  visible. 


Unvaccinated  Cases. 


O  94059, 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Table  I.  gives  : — 

(1.)  The  number  of  attacks  at  different  age  periods. 
t2.)  The  number  of  deaths. 

(3.)  The  nature  of  the  attack  and  the  number  of 
deaths  occurring  with  each  variety  of  small-pox. 

(4.)  The  influence  of  the  number,  and  the  foveation 
or  not  of  the  vaccination  scars ;  and  the  area  of  the 
vaccination  soars  on  {a)  the  nature  of  the  attacks, 
(b)  the  mortality. 

(5. )  The  number  of  attacks  amongst  those  who  were 
known  to  have  been  vaccinated,  but  in  connexion 
with  whom  the  number  and  nature  of  the  scars 
could  not  be  ascertained.  The  nature  of  the 
attack  and  the  mortality  is  also  given  in  this 
column. 

(6.)  The  influence  of  re-vaccination  on  (a)  the  nature 

of  the  attack,  (b)  the  mortality. 
(7.)  The  number  of  doubtful  cases  of  vaccination 

with  the  nature  of  the  attack  and  the  mortality. 
(8.)  The  number  of  uuvaccinated  cases  with,  the 

na,ture  of  the  attack  and  the  mortality. 

In  all  these  groups  special  columns  show  the  number 
of  deaths  that  occurred  with  each  variety  of  small-pox. 
In  connexion  with  this  report  the  cases  of  hajmorrhagic 
small-pox  have  been  classed  with  the  confluent  under 
the  heading  "  confluent."  The  actual  number  of 
hsemorrhagic  cases  that  occurred  was  11. 

Of  the  1,539  cases  occurring  among  vaccinated  per- 
sons, 36  proved  fatal ;  of  the  370  cases  occurring  among 
uuvaccinated  persons,  85  proved  fatal ;  of  the  165  cases 
occurring  among  persons  whose  vaccination  was  doubt- 
ful, 36  proved  fatal.  These  figures  converted  to  per- 
centages give  the  following  results  : — 


TABLE  II. 

^Fatality  as  a  Pee-centage  among  the  Vaccinated 
and  Uuvaccinated. 


TABLE  IV. 


Per-ceutage  of 
Vaccinated. 

Per-centage  amouo; 
those  whose 
Vaccination  was 
doubtful. 

Per-eentage  of 
Uuvaccinated. 

2-3 

21-8 

22-9 

A  comparison  of  the  fatality  as  a  per-centage  among 
the  total  sufferers,  the  vaccinated  cases,  the  cases  of 
doubtful  vaccination,  and  the  unvaccinated  cases  gives 
the  following  rpsults  : — 


TABLE  III. 


No. 

Deaths. 

Per- 
centage of 
Deaths. 

Total  sufferers  - 

2,074 

157 

7-5 

Vaccinated  cases 

1,^39 

36 

2-3  1 

Doubtful  cases  - 

165 

36 

21'8 

Unvaccinated  cases 

370 

85 

22-9 

From  this  table  it  is  seen  that  the  mortality  amongst 
the  unvaccinated  cases  was  nearly  10  times  that  of  the 
vaccinated  class.  Had  the  unvaccinated  cases  died  at 
the  rate  of  the  vaccinated  class,  in  place  of  the  85  deaths 
there  would  have  been  between  8  and  9  deaths.  Had 
the  vaccinated  cases  died  at  the  rate  of  the  unvaccinated 
class,  iji  place  of  36  deaths  there  Vr^ould  have  been  363.* 

With  regard  to  the  mortality  at  different  ages  among 
the  vaccinated  and  unvaccinated  cases  (all  reference  to 
*' doubtful"  cases  being  here  and  henceforth  omitted), 
the  following  summary  is  obtained  : — 


*  Had  the  cases  o£  doubtful  vaccination  died  at  the  rate  of  the  vacci- 
nated class,  in  place  of  the  36  deaths,  there  would  have  been  3'8  deaths  ; 
hid  they  died  at  the  rate  of  the  unvaccinated  class  in  place  of  the  86 
deaths,  there  would  have  been37'9  deaths. 


Age  Periods. 

Vaccinated. 

Unvaccinaled. 

Cases. 

Deaths. 

Per- 
centage 

of 
Deaths. 

Cases. 

Deaths. 

Per- 
centage 
of 

Deaths. 

0  to  1  year  - 

3 

0 

0-0 

24 

19 

79-1 

1  to  5  years 

12 

0 

0-0 

87 

20 

22-9 

5  to  10  years 

56 

0 

0-0 

94 

9 

9*5 

10  to  15  years 

134 

0 

0-0 

47 

8 

17-0 

15  to  20  years 

232 

2 

0-8 

84 

3 

8-8 

20  to  30  years 

535 

13 

2-4 

53 

8 

15-0 

30  to  40  years 

318 

12 

3-7 

15 

5 

33-3 

40  years  and  over  - 

249 

9 

3-6 

16 

13 

81-2 

Prom  this  table:  it  is  seen  that  under  10  years  of  age 
no  deaths  occurred  among  the  vaccinated ;  whereas 
among  the  unvaccinated  under  10  years  of  age  who 
caught  small-pox  23"4  per  cent,  of  deaths  occurred. 
Over  10  years  of  age  the  per-centage  of  deaths  among 
the  vaccinated  was  2*4,  and  among  the  unvaccinated 
22'4.  The  table  also  shows  that  vaccination  gave 
absolute  protection  against  death  up  to  the  age  of  15 
years,  whereas  among  the  unvaccinated  cases  up  to 
15  years  of  age  the  fatality  was  22'2  per  cent. 

Proceeding  now  to  the  consideration  of  the  facts  as 
to  the  nature  or  severity  of  attack  among  the  vaccinated 
and  unvaccinated,  the  following  are  the  results : — 

TABLE  V. 
Foe  all  Ages. 


Nature  of  Attack. 

Vaccinated. 

Unvaccinated. 

Very  mild  -          -  - 

31 

2 

Discrete      -          -  - 

1,411 

131 

Severe  discrete 

21 

64 

Confluent   -          -  - 

76 

173 

Totals  - 

1,539 

370 

From  this  table  it  is  seen 

that  of  the  1,539  vaccinated 

persons  attacked,  76,  or  4"9  per  cent.,  had  confluent  small- 
pox, whereas  of  the  370  unvaccinated  persons  attacked, 
173,. or  46'7  per  cent.,  had  confluent  small-pox.  Putting 
the  severe  discrete  and  confluent  cases  together,  it 
appears  that  6'3  per  cent,  of  the  vaccinated  had  l3ad 
attacks,  whilst  64'0  per  cent,  of  the  unvaccinated  had 
bad  attacks.  The  chances  of  a  bad  attack  among  the 
unvaccinated  as  compared  with  the  vaccinated  being 
10  to  1.  Iij  connexion  with  the  76  cases  of  confluent 
small-pox  occurring  in  vaccinated  persons,  24  deaths 
(a  mortality  of  31"5  per  cent.)  occurred,  and  in  con- 
nexion with  the  173  cases  of  confluent  small-pox  occur- 
ring in  unvaccinated  persons,  69  deaths  (a  mortality  of 
39'8  per  cent.)  occurred. 

If  now  the  figures  are  taken  as  to  the  nature  or 
severity  of  attack  among  the  vaccinated  and  unvacci- 
nated under  10  years  of  age,  the  following  results  are 
obtained :— - 

TABLE  VI. 
Undeii  10  Yeaks  op  Age. 


Nature  of  Attack. 


Vaccinated. 


Unvaccinated. 


Very  mild  - 
Discrete 
Severe  discrete 
Confluent  - 


1 
77 
45 

82 
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Putting  the  severe  discrete  and  conflnent  cases  to- 
getlaer,  it  can  be  calculated  from  this  table  that  under 
10  years  of  age  2 "  8  per  cent,  of  the  vaccinated  had  bad 
attacks,  whereas  61*9  per  cent,  of  the  unvaccinated 
had  bad  attacks. 

With  regard  to  the  facts  obtained  as  to  the  nature  or 
severity  of  attack,  and  the  per-centages  of  deaths 
among  the  vaccinated,  re-vaccinated,  and  unvaccinated 
classes,  the  results  are  arranged  in  Table  VII. 

TABLE  VII. 


No.  of 

Nature  of  Attaclt. 

Number 

of 
Deaths. 

r  Per- 
centage 

Cases. 

Mild. 

Severe. 

of 
Deaths. 

Vaccinated  once 

1M2 

1,350 

92 

33 

2-2 

Ee-vaccinated 

97 

92 

5 

3 

3-0 

TJnvaocinated 

370 

133 

237 

85 

22*9 

As  regards  the  age  incidence  of  the  vaccinated  and 
unvaccinated  persons  attacked,  the  following  are  the 
numbers  : — 

TABLE  VIII. 


Age  Incidence  of  V accinated  Persons  attacked. 


Under  10  Years. 

Over  10  Years. 

71 

1,468 

Age  Incidence  of  Unvaccinated  Persons  attacked. 

Under  10  Years. 

Over  10  Years. 

205 

165 

From  these  numbers  it  is  seen  that  amongst  the  vac- 
cinated comparatively  very  few  were  attacked  under  10 
years  of  age,  whereas  amongst  the  unvaccinated  the 
greater  number  of  attacks  occur  under  10  years  of  age. 
With  regard  to  the  re-vaccinated  cases,  of  the  1,639 
vaccinated  cases,  97  had  been  re-vaccinated,  and  of 
these  97  re-vaccinated  cases,  87  had  been  re-vaccinated 
once,  9  had  been  re- vaccinated  twice,  and  one  had  been 
re-vaccinated  three  times.  Reducing  these  numbers  of 
the  re-vaccinated  cases  to  per-centages  of  the  total 
vaccinated  cases,  the  following  table  is  obtained: — 

TABLE  IX. 


Re-vaceinated 
Cases  stated  as 
Per-centages  of 
Total  Vaccinated 
Cases. 


Ee-vaccinated  once 
Ee-vaccinated  twice 
Ee-vaccinated  thiee  times 


5-6 
0-5 
0-06 


With  regard  to  the  facts  as  to  the  nature  of  attack 
and  the  mortality  among  the  vaccinated,  the  1,539 
cases  of  vaccination  resolve  themselves  thus : — (In  this 
table  3  deaths  occurring  among  vaccinated  persons 
and  which  are  classed  among  the  deaths  in  Table  I.  are 
omitted,  since,  on  inquiry,  it  was  ascertained  that 
death  in  these  3  cases  did  not  occur  from  small-pox. 
O  94059. 


They  were  all  cases  of  discrete  small-po^,  and  in  one  of 
them  death  was  due  to  rheumatic  fever  and  heart 
disease,  in  the  second  to  pneumonia,  and  in  the  third  to 
convulsions.) 

TABLE  X. 
Vaccinated  Case."!. 


Nature  of  Attack, 

No. 

Deaths. 

Very  mild  -          -  - 

31 

0 

Discrete     -          -  . 

1,4U 

K 

Severe  discrete 

21 

3 

Confluent   -  - 

76 

24 

Setting  out  the  facts  in  tabular  fashion  as  to  the 
nature  of  attack  at  different  ages  among  the  vaccinated, 
the  following  table  is  obtained : — 

TABLE  XL 
Vaccinated  Oases. 


Age  Periods. 

Nature  of  Attack. 

Per-centage  of  Cases. 

Very  mild. 

Discrete. 

Severe  discrete. 

Confluent. 

Very  mild. 

Discrete. 

Severe  discrete. 

■q 

is 

a 
o 

0  to  1  year 

0 

3 

0 

0 

0-0 

100-0 

0-0 

0-0 

1  to  5  years 

0 

12 

0 

0 

0-0 

100-0 

0-0 

00 

5  to  10  years 

4 

50 

1 

1 

7-1 

89-3 

1-8 

1-5 

10  to  15  years 

4 

128 

2 

0 

3-0 

95-5 

1-5 

0-U 

15  to  20  years 

3 

223 

1 

5 

1-3 

96-1 

0-5 

2-1 

20  to  30  years 

11 

491 

G 

27 

2-1 

91-8 

1-1 

5-0 

30  to  40  years 

8 

279 

5 

21! 

2-5 

S7-8 

1-G 

8-1 

40  years  and  over  - 

1 

225 

P, 

17 

0-4 

90-3 

2-4 

6-9 

From  this  table  it  is  seen  that  up  to  five  years  of  age 
small-pox  in  vaccinated  persons  was  entirely  of  a  mild 
nature,  and  that  from  5  to  20  years  of  age  it  only 
appeared  among  the  vaccinated  in  a  severe  form  in  a 
small  proportion  of  the  cases  ;  whereas  after  20  years 
of  age  the  proportion  of  the  Ecvere  cases  is  much 
greater. 

The  data  obtained  showing  the  relation  existing 
between  the  number  of  vaccination  scars  and  the  nature 
of  attack  give  the  following  results  : — 

TABLE  XII. 


One  Scar. 

Two  Scars. 

Three  Scars. 

Pour  Scare . 

Age  Periods. 

Discrete. 

Severe  and  Confluent. 

Discrete. 

Severe  and  Confluent. 

Discrete. 

Severe  and  Confluent. 

Discrete. 

Severe  and  Confluent. 

0  to  1  year  - 

0 

0 

0 

0 

0 

0 

0 

0 

1  to  5  years 

1 

0 

3 

0 

0 

0 

3 

0 

B  to  10  years 

6 

0 

8 

0 

14 

2 

17 

0 

10  to  15  years 

12 

1 

19 

0 

15 

1 

70 

0 

15  to  20  years 

23 

3 

34 

1 

54 

1 

105 

I 

20  to  30  years 

76 

fi 

m 

n 

1-24 

10 

151 

3 

30  to  40  years 

59 

14 

71 

6 

70 

7 

59 

s 

40  years  and  over 

62 

7 

51 

5 

38 

B 

40- 

1 

Total  - 

239 

31 

297 

23 

315 

26 

445 

7 
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ROYAL  COMMISSION  ON  VACCINATION: 


From  this  table  the  following  relative  numbers  of 
discrete  and  severe  discrete  or  confluent  attacks  in 
relation  to  the  number  of  vaccination  scars  can  be 
deduced  •— 


For  all  Ages. 

1  scar. — 8  cases  of  discrete  to  1  case  of  severe  or  con- 

fluent occurred. 

2  scars. — 13  cases  of  discrete  to  1  case  of  severe  or 

confluent  occurred. 

3  scars. — 12  cases  of  discrete  to  1  case  of  severe  or 

confluent  occurred. 

4  scars. — 63  cases  of  discrete  to  1  case  of  severe  or 

confluent  occurred. 


Under  20  Yea/rs  of  Age. 

1  scar. — 10  cases  of  discrete  to  1  case  of  severe  or 

confluent  occurred. 

2  scars. — 64  cases  of  discrete  to  1  case  of  severe  or 

confluent  occurred. 

3  scars. — 21  cases  of  discrete  to  1  case  of  severe  or 

confluent  occurred. 

4  scars. — 196  cases  of  discrete  to  1  case  of  severe  or 

confluent  occurred. 

These  results  fairly  bear  out  the  conclusion  that  the 
greater  the  number  of  vaccination  scars,  the  less  severe 
is  the  nature  of  the  attack. 

Taking  next  into  consideration  the  influence  of 
foveated  and  unfoveated  scars  upon  the  nature  of 
attack,  the  following  are  the  results  :— 


TABLE  XIII. 


One  Scar. 

Two  Scars. 

Three  Scars. 

Four  Scars. 

Age  Periods. 

Poveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Dis- 
crete. 

Severe 
and 
Con- 

fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent . 

0  to  1  year  .... 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1  to  5  years  . 

1 

0 

0 

0 

1 

0 

2 

0 

0 

0 

0 

0 

2 

0 

1 

0 

6  to  10  years 

4 

0 

2 

0 

7 

0 

1 

0 

11 

2 

3 

0 

11 

0 

6 

0 

10  to  15  years 

5 

0 

7 

1 

14 

0 

5 

0 

9 

1 

6 

0 

49 

0 

21 

0 

IB  to  20  years 

11 

1 

12 

2 

29 

0 

6 

1 

44 

1 

10 

0 

77 

1 

28 

0 

20  to  30  years 

56 

2 

20 

4 

86 

4 

26 

7 

100 

5 

24 

5 

118 

1 

33 

2 

30  to  40  years 

34 

8 

25 

6 

44 

2 

27 

4 

44 

3 

26 

4 

31 

2 

28 

0 

40  years  and  over  - 

26 

3 

36 

4 

27 

1 

24 

4 

16 

3 

22 

2 

20 

0 

20 

1 

Total  cases 

187 

14 

102 

17 

207 

7 

90 

16 

224 

1 

91 

11 

808 

4 

137 

3 

Reducing  these  to  per-centages  of  severe  and  confluent 
attacks  among  those  of  all  ages  having  foveated  or 
unfoveated  vaccination  scars,  the  results  are  as 
follows : — 

TABLE  XIV. 


All  Ages. 


One  Scar. 

Tvro  Scars. 

Three  Scars. 

Four  Scars, 

Foveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Foveated. 

Unfoveated. 

Foveated. 

j  Unfoveated. 

Per-centages  of 

14-2 

3-2 

15-0 

6-2 

10-7 

1-2 

2-1 

severe  and 

confluent  attacks. 

This  table  shows  that  a  considerably  higher  per-cent- 
age  of  severe  and  confluent  attacks  occur  among  those 
having  unfoveated  scars  than  among  those  having 
foveated  scars.  This  becomes  more  apparent  if  the 
figures  are  lumped  together  under  each  of  the  sub- 
headings, when  the  following  results  are  obtained: — 


TABLE  XV. 


Foveated. 

Unfoveated. 

No  of  Soars. 

Discrete. 

Severe 
and  Con- 
fluent. 

Discrete. 

Severe 
and  Con- 
fluent. 

One  scar 

137 

14 

102 

17 

Two  scars 

207 

7 

90 

16 

Three  scars  - 

224 

15 

91 

11 

Four  scars  - 

308 

4 

137 

3 

Total  cases 

876 

40 

420 

47 

Per-centages 

95-7 

4-3 

90-0 

10-0 

This  shows  that  more  than  twice  as  many  cases  of 
severe  discrete  and  confluent  small-pox  occurred  among 
those  having  unfoveated  vaccination  scars  as  among 
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those  having  foveated  scars.  By  looking  to  the  death 
rates  the  results  bear  out  a  similar  conclusioi:. 


TABLE  XVI. 


Foveated. 

Unfoveated. 

No.  of  Scars. 

Cases. 

Deaths. 

Mor- 
tahty 
per 
Cent. 

Cases. 

Deaths. 

Mor- 
tality 
per 
Cent. 

One  scar 
Two  scars  - 
Three  scars  - 
Foiir  scars  - 

151 
214 
2.39 
312 

5 
3 
2 
3 

3-3 
1-4. 
0-8 
0-9 

119 
lOG 
102 
140 

2 
8 
3 
2 

1-  6 
7-5 

2-  9 
1-4 

Totals  - 

916 

13 

1-4 

467 

15 

3-2 

These  results  indicate  that  foveation  of  cicatrices  is 
superior  in  protecting  against  death  as  compared  with 
unfoveated  scars. 

Taking,  lastly,  into  consideration  the  influence  of  the 
combined  area  of  the  vaccination  scars  upon  the  nature 
of  attack,  the  following  are  the  results : — 


TABLE  XVII. 


Area  of 
Scars  under 
•25  sq. in. 

Area  of 
Scars  from 
"25  to  "5  sq.  in. 

Area  of 
Scars  over 
.5  sq.  in. 

Age  Periods. 

Dis- 
crete. 

Se  ifere 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

Dis- 
crete. 

Severe 
and 
Con- 
fluent. 

0  to  1  year 

0 

0 

0 

0 

0 

0 

1  to  5  years 

3 

0 

2 

0 

1 

0 

5  to  10  years 

10 

1 

16 

1 

16 

0 

10  to  15  years 

16 

1 

26 

1 

62 

0 

15  to  20  years 

21 

2 

38 

0 

140 

1 

20  to  SO  years 

57 

5 

112 

4 

252 

12 

30  to  40  years 

41 

11 

78 

8 

106 

6 

40  years  and  over  - 

54 

7 

52 

1 

38 

4 

Totals 

202 

27 

323 

15 

615 

23 

If  these  figures  are  worked  out  so  as  to  show  the  per- 
centages of  severe  and  confluent  attacks  at  all  ages 
when  the  area  of  the  vaccination  scar  is  respectively 
under  -25  square  inch,  from  '25  to  '5  square  inch,  and 
over  '5  square  inch,  the  following  table  is  obtained  :— 


TABLE  XVIII. 
An  Ages. 


Area  of  Scars 
under 
•25  sq.  in. 

Area  of  Scars 
from  '25  to 
•5  sq.  in. 

Area  of  Scars 
over  -5  sq.  in. 

Per-centages  of 

11-7 

4-4 

3-6 

severe  and  con- 

flueut  attacks 

or,  if  the  figures  are  worked  out  so  as  io  show  the  per- 
centages of  very  mild  attacks  at  all  ages,  when  the  area 
of  the  vaccination  scars  is  respectively  under  •2-5  square 
inch,  from  '25  to  '5  square  inch,  and  over  '5  square  inch, 
the  following  Table  is  obtained  : — 


TABLE  XIX. 
All  Ages. 


Area  of  Scars 
under 
•  25  sq.  in. 

! 

Area  of  Scars  -0 
^             .     Area  of  ocarn 
trom  •  25  to  1  ^ 

over  ■  5  sq. in. 
•  5  sq.  m.  ^ 

Per-centages  of 
very  mild  attacks 

0-4 

2-9 

2-5 

Reducing  the  figures  of  Table  XVII  to  proportions 
of  discrete  to  confluent  attacks,  the  results  are  as 
follows  : — 

TABLE  XX. 


Area  of  Scars. 

Proportion  of  Discrete  to 
Confluent  case*. 

Area  of  scars  under  ^25  sq,  in 

7  Discrete  cases  to  1  Confluent 

Area  of  scars  from  •  25  to  •  5 

sq.  in. 

Area  of  scars  over  '5  sq.  in. 

26  „ 

By  looking  to  the  death  rates  similar  results  *r 
obtained : — 

TABLE  XXI. 


Area  of  Scars. 

Cases. 

Deaths. 

Mortality 
per  Cent. 

Area 

of  scar  under 

•25 

229 

5 

2-1 

sq. 

in. 

Area 

of  scars  from 

■25 

338 

6 

1-r 

to 

5  sq.  in. 

Area 

of  scar  over  •S 

sp. 

638 

10 

1.5 

in. 

The  results  shown  in  Tables  XVIII.,  XIX.,  XX.,  and 
XXI.  show  that  the  greater  the  combiuei  area  of  the 
vaccination  scars  the  greater  is  the  protection  against  a 
bad  attack  of  small-pox,  and  also  the  lower  is  the  death- 
rate. 


Diagram  showing  the  Proportion  of  Cases  of  Small-pox  of  the  Mild  (including  very  mild  and  Discrete  Cases),  and 
bevere  (including  Severe  Discrete,  Confluent,  and  Htemorrhagic  Cases)  Types  respectively,  which  occurred 
m  Persons  at  all  Ages  of  difi^erent  classes  in  the  London  Small-pox  Outbreak  from  September  1st,  1892,  to 
July  olst,  1893. 


All  Classes. 


Vaccinated. 
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DiAfiRAM  showing  the  Proportion  of  Cases  of  Small -pox  of  difiFerent  Types  which  occurred  in  Persons  of  the  "  Vacci- 
nated "  an4  "  TJ  nvaccinated  "  Classes  respectively  at  all  and  certain  specified  Ao-es  in  the  London  Small-pox 
Outbreak  from  September  1st,  1892,  to  Jnly  31st,  1893.  "  ^ 
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UNTACCINATED  OlASS. 
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Aged  1  and  under  5  years. 


Aged    and  under  10  years 
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Oonlb:i!nt  and  Hajmorrhagic. 


Severe  Discrete. 


Discrete. 


Very  Mild. 


These  diagrams  show  at  a  glance  the  proportion  of  cases  of  small-pox  of  different  types  which  occurred  at 
all  and  certain  specified  ages  among  the  vaccinated  and  unvaccinated  classes  respectively. 
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Report  of  Dr.  Thomas  Dixon  Savill  on  the  Outbreak  of 
Small-pox  in  the  Borough  of  Warrington  in  1892-3. 


Introduction. 

The  Warrington  small-pox  epidemic  of  1892-93  offers  certain  advantages  for  the  Advantages 
observation  of  that  malady  as  it  occurs  in  the  present  day,  and  for  the  investigation  of  *P^c*?^ 
those  circumstances  connected  both  with  the  individual  and  his  surroundings  which  ^  inquiry. 
may  influence  the  propagation  and  severity  of  the  disease. 

1.  The  study  of  the  malady  has  been  carried  on  in  recent  years  very  largely  among 
small-pox  patients  after  their  admission  to  the  small-pox  hospitals.  But  in  a 
community  having  reasonable  and  well-defined  limits,  like  the  Borough  of  Warrington, 
one  is  enabled  to  study  pretty  closely  the  conditions  of  all  the  people  exposed  to 
infection,  both  those  attacked  and  those  also  who  escaped.  For  example,  by  personal 
house-to-house  inspection  it  was  possible  to  ascertain  the  vaccinated  condition  of 
all  the  persons  in  the  infected  houses,  upwards  of  2,500  in  number.  Of  these  107  were 
unvaccinated — of  whom  56  per  cent,  were  attacked  and  19  per  cent,  died;  and  1,500 
were  "  well  vaccinated  " — of  whom  21  per  cent,  were  attacked  and  0*6  per  cent.  died. 
(Table  X.). 

2.  The  inhabitants  of  Warrington  very  largely  consist  of  the  artisan  and  labour- 
ing classes,  living  in  houses  of  a  very  uniform  type  (photo,  p.  81),  and  under  ver}'- 
similar  conditions  of  home  and  social  life.  The  disease  arose  almost  entirely  amongst 
these  folk  and  presented,  therefore,  none  of  those  mixed  hygienic  or  social  conditions 
which  would  lead  to  fallacy. 

3.  The  proportion  of  persons  who  had  been  vaccinated  once  in  their  lives  was  unusually 
high,  whereas  very  few  had  been  revaccinated  in  the  infected  houses,  or,  so  far  as 
could  be  judged,  in  the  town  generally,  previous  to  the  epidemic ;  and  thus  is  offered 
a  good  opportunity  for  the  study  of  small-pox  in  relation  to  primary  vaccination  as 
distinct  from  re  vaccination. 

4.  Small-pox  was  in  former  times  endemic  in  Warrington,  and  120  years  ago  the 
town  was  the  scene  of  an  outbreak  of  small-pox  the  like  of  which  has  not  been  known 
in  modern  times.  The  valuable  records  of  this  epidemic,  given  in  the  proceedings  of 
the  Royal  Society,  and  other  publications  of  that  epoch,  will  enable  one,  with  some 
degree  of  accuracy  to  gauge  the  remarkable  differences  between  the  epidemic  of  1773 
and  that  of  1892-3.  These  records  show  that  the  mean  annual  death-rate  from  the 
disease  in  1773  was  24  times  as  great  as  that  of  1892-3. 

5.  Finally,  the  distribution  of  the  infected  houses  is  a  feature  which  adds  still  further 
to  the  interest  and  importance  of  the  inquiry  in  relation  to  the  question  whether  small- 
pox was,  in  this  outbreak,  spread  by  means  of  aerial  diffusion.  A  large  number  of  cases 
arose,  at  first,  in  the  neighbourhood  of  the  Old  Borough  Fever  Hospital,  while  small- 
pox patients  were  there  admitted.  Subsequently,  a  temporary  small-pox  hospital  was 
provided  in  the  northern  part  of  the  town,  and  then  an  undue  proportion  of  houses 
became  infected  in  its  neighbourhood. 


The  evidence  revealed  during  this  enquiry  will  be  grouped  into  four  divisions  :  Division  of 

Part  I.  gives  the  origin  and  progress  of  the  small-pox  epidemic  in  the  borough,  and  Subject. 

the  action  taken  by  the  local  authorities.    It  also  presents  a  statement  of  the  cost 

incurred. 

Part  II.  is  devoted  to  the  relation  of  vaccination  to  small-pox.  An  account  of 
the  historical  epidemic  of  1773  is  also  given,  and  of  the  occurrence  of  small-pox  in 
Warrington  so  far  as  it  is  known  since  that  date. 

Part  III.  deals  with  those  measures  especially  directed  against  infectious  disease — 
recognition,  notification,  removal  of  patient,  quarantine  of  friends,  hospital  provision. 
The  concluding  sections  of  this  part  also  deal  with  the  evidence  for  and  against  the 
hypothesis  of  infection,  during  this  outbreak,  by  aerial  currents. 

Part  IV.  refers  to  various  social,  hygienic,  and  other  conditions  which  might  be 
regarded  as  contributory  causes  of  the  outbreak ;  such  as  locality,  houses,  sanitation, 
refuse  removal,  water  supply,  geology,  meteorology,  and  the  occupations  and  habits" 
of  the  people. 
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Only  sucli  facts  are  recorded  as  liave  borne  full  investigation  and  confirmation, 
and  no  pains  have  been  spared  with,  this  object  in  view.  The  enquiry  extended  from 
.December  1st,  1892,  four  months  after  the  epidemic  really  started,  to  February  19th, 
1894 ;  and  the  greater  part  of  the  time  was  spent  on  the  spot,  in  visitine:  the  cases, 
either  in  hospital  or  at  home,  or  both ;  visiting  the  other  occupants  of  the  infected 
houses ;  and  making  other  inquiries  necessary  to  procure  first-hand  information. 
The  facts  so  obtained  will  be  given  in  the  fullest  manner  possible,  and  on  this 
account  the  report  has  come  to  be  of  considerable  dimensions. 

The  period  dealt  with  is  from  May  10,  1892,  when  a  preliminary  outbreak  com- 
menced, to  May  10,  1893,  during  which  time  667  cases  occurred  in  a  population  of 
54,084  persons  of  whom  62  died.  Only  24  cases  arose  after  the  latter  date,  and  the 
temporary  hospital  was  closed  in  August  1893. 

Where  evidence  has  been  obtained  second-hand,  the  source  has  for  the  most  part  been 
acknowledged,  but  I  wish  to  acknowledge  in  general  terms  my  indebtedness  for  valu- 
able assistance  received.  The  Town  Clerk  Mr.  J.  Lyon  Whittle,  the  Medical  Ofl&cer 
of  Health  Mr.  John  H.  Gornall,  the  Assistant  Medical  Ofl&cer  of  Health  Dr.  J.  Gruest 
Gornall,  the  Eorough  Surveyor  Mr.  Thomas  Longdin,  the  Clerk  to  the  Guardians  Mr. 
James  C.  Sutton,  the  Vaccination  Ofiicer  Mr.  George  Holford,  the  Librarian  of  the 
Public  Free  Library  Mr.  Chas.  Madeley,  the  master  and  matron  of  the  Workhouse 
Mr.  and  Mrs.  C.  H.  Ward,  the  Manager  of  the  Dallam  and  Bewsey  Forge  Mr.  Thos. 
Morris,  and  the  Managers  of  the  other  works  in  the  town,  have  all  afforded  me  valuable 
information  and  facilities  for  investigation. 

To  Drs.  W.  B.  Fielden  and  W.  W.  Lake,  who  assisted  me  during  part  of  the  time, 
to  Messrs.  W.  H.  Woodcock  and  Edward  Gibbon,  whose  precision  and  local  know- 
ledge were  of  the  greatest  use  to  me,  and  to  Mr.  W.  J.  Welch,  junr.,  who  aided 
me  in  the  calculations,  thanks  are  specially  due  for  the  valuable  help  they  rendered. 


Preliminary 
considera- 
tions. 

Period  of 
incubation. 


How  infec- 
tion may  be 
spread. 


Before  presenting  a  statement  of  the  facts  ascertained  during  my  enquiry,  I  may 
perhaps  be  permitted  to  refer  briefly  to  several  points  to  which  certain  of  the  facts  relate. 

The  period  of  time  which  elapses  between  infection  and  the  development  of 
symptoms  of  small-pox  is  in  many  ways  a  point  of  considerable  importance  in  an 
investigation  of  this  kind.  Since  the  commencement  of  the  inquiiy  an  authoritative 
statement  on  the  subject  has  appeared  in  the  Report  of  a  Committee  of  the  Clinical 
Society  of  London  on  Incubation  and  Contagion.*  This  committee  gives  further 
confirmation  of  the  remarkable  constancy  of  the  incubation  period  of  small-pox,  and 
shows  that  the  eruption  very  generally  appears  on  the  14th  day  after  infection. 
In  42  out  of  54  cases  arising  after  a  probable  single  exposure,  given  on  p.  182  of 
their  Report,  it  was  so.  A  patient,  for  example,  exposed  to  infection  on  December 
31st  would  develop  the  eruption  on  January  14th. 

Nevertheless,  the  same  authority  mentions  exceptional  cases  where  this  interval  has 
been  as  short  as  12  days  and  as  long  as  23  days.  Allowance  should  always  be 
made  for  such  cases,  but,  when  a  fixed  date  is  required  for  calculation,  14  days  will 
be  used  in  the  following  pages. 

Practically  this  was  found  to  be  the  period  of  incubation  in  the  majority  of  the  War- 
rington cases.  The  exceptions  were  not  numerous,  but  it  will  be  noticed  that  the  only 
case  which  arose  as  a  consequence  of  cases  a,  h,  and  c,  developed  the  eruption  on  the 
16t'h  day  after  exposure. 

The  question  of  how  small-pox  may  he  ^propagated  is  also  a  point  of  considerable 
importance.  It  has  appeared  to  me  to  be  essential  in  this  connexion  to  remember  the 
highly  infectious  nature  of  small-pox.  It  is  strange  that  this  feature  should  have  been 
overlooked  by  that  great  clinical  observer,  Sydenham  ;  but  ever  since  the  days  of 
Boerhaave  (1730)  this  fact  has  been  recognised.  Many  instances  occurred  in  the  course 
of  this  outbreak  where  small-pox  was  contracted,  although,  as  far  as  could  be  ascer- 
tained, the  exposure  to  infection  was  very  brief.  Some  instances  occurred  where  the 
distance  from  the  source  of  infection  was,  in  all  probability,  considerable ;  such,  for 
example,  as  case  60,  who  took  some  flowers  to  the  Old  Fever  Hospital  gate  once  only, 
14  days  before  developing  the  eruption,  but  who,  having  great  fear  of  the  disease. 


*  Clinical  Society's  Transactions,  Supplement  to  Vol.  XXV.  Edited  for  the  Committee  by  Dr.  Dawson 
Williams. 
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did  not  go  in.  The  small-pox  block  is  12  yards  from  the  gate,  but  on  the  other 
hand  she  may  have  incurred  infection  fom  the  gate-porter  who  habitually  removed  the 
small -pox  patients. 

But  cases  which  afford  any  precise  information  as  regards  the  distance  through  the 
air  to  which  infection  may  be  transmitted  simply  by  the  exhalations  from  a  patient 
were  wanting  in  the  information  derived  from  the  Warrington  epidemic.  Examples 
which  help  to  elucidate  the  question  are  scarce,  and  the  one  given  below*  of  an  outbreak, 
started  in  much  the  same  fashion  as  that  at  "Warrington,  is  interesting  in  this  connexion. 

In  endeavouring  to  ascertain  whether  spread  by  aerial  currents  was  a  causal  factor  in  Aerial  con- 
the  outbreak,  it  has  seemed  to  me  unnecessary,  in  view  of  the  extremely  contagious  J-^-f^f/^^ 
nature  of  the  disease,  to  consider  the  question  whether  small-pox  was,  in  this  e-pidemic/  inquiri/. 
propagated  by  the  diffusion  of  the  exhalations  from  a  patient  or  patients  within  a 
radius  of  20  yards,  i.e.,  within  the  radius  of  an  ordinary  hospital  curtilage.  The 
material  derived  from  the  epidemic  under  consideration  does  not  lend  itself  to  the 
narrower  question  ;  nor  is  the  matter  of  present  importance,  for  the  spread  of  small-pox 
within  the  Fever  Hospital  was  fully  explained  by  direct  contagion  without  recourse  to 
the  theory  of  aerial  convection.    But  the  main  circumstances  of  the  Warrington 
epidemic  render  the  wider  inquiry  of  great  and  practical  interest,  and  the  facts  revealed 
are  of  a  kind  which  may  enable  one  to  come  to  some  conclusion  on  the  subject.  But 
in  the  following  pages,  the  inquiry  into  the  question  of  aerial  convection  will  only 
relate  to  whether  small-pox  was  or  was  not  propagated  by  the  spread  of  infection 
through  the  air  beyond  a  distance  of  20  yards  (p.  69). 

In  the  larger  number  of  cases  where  small-pox  was  contracted  during  the  outbreak, 
the  disease  was  incurred  through  direct  contact.  In  other  instances  the  infection 
was  conveyed  indirectly  through  the  medium  of  a  third  person,  as  in  the  cases  mentioned 

on  p.  14,  or  again  that  of  a  certain  Mrs.  S  ,  who  nursed  Case  122  for  a  few  hours, 

was  not  attacked  herself,  but  took  the  disease  home  to  her  husband.  In  others,  it  was 
conveyed  by  an  inanimate  object,  as  in  the  only  case  secondary  to  the  preliminary 
outbreak  (p.  8),  who  beyond  doubt  took  the  disease  by  removing  the  bedding  for 

disinfection  ;  or  again,  that  of  a  woman  named  Ann  H  ,  who  washed  the  clothes  of 

Case  344,  and  14  days  later  she,  her  husband,  and  baby,  all  developed  the  eruption  on 
the  same  day. 

In  all  of  these  three  last-named  methods,  the  infection  followed  the  lines  of  human 
intercourse  ;  and  there  were  not  many  cases  inexplicable  by  direct  or  mediate  infection, 
i.e.  along  the  lines  of  human  contact.  Moreover,  there  is  some  evidence  which,  in  my 
opinion,  supports  the  view  that  small-pox  was  not,  in  this  outbreak,  conveyed  by  air 
currents,  namely,  the  exemption  of  two  such  important  communities  as  the  Workhouse 
and  Walker's  Brewery  from  any  cases  which  could  not  more  reasonably  be  explained 
by  direct  infection.  These  buildings  were  in  the  near  neighbourhood  of  the  Old  and 
New  Hospitals  respectively  (pp.  69  and  77). 

The  average  type.,  or  severity,  of  the  cases  in  this  epidemic  has  been  much  milder  Varieties  of 
than  the  typical  small-pox  described  by  classical  writers. f    One  half  of  the  cases  ^"^^^^-P^^- 
during  the  present  outbreak  were  of  a  very  mild  kind,  attended  by  very  few  or  no  con- 
stitutional symptoms  after  the  appearance  of  the  eruption.    None  of  those  latter  died  ; 

*  Dr.  Sadler,  Medical  Officer  of  Health  of  the  Barnsley  Borough,  narrates  an  instance  of  a  delirious  small- 
pox patient,  who,  on  the  same  evening  of  his  admission  to  the  Kendray  Hospital  at  Barnsley,  "  in  a  sudden  and 
"  unexpected  fit  of  violence,  overpowered  the  assistant  nurse  temporarily  left  in  charge  of  him,  broke  out  all 
"  the  glass  of  a  large  pane,  and  before  assistance  arrived  had  escaped  through  tlie  window,  without  any 
"  clothing  whatever.  He  was  at  once  pursued,  but  found  his  way  over  fields  into  the  gardens  of  some  houses 
"  about  half  a  mile  away. 

"  It  was  9  o'clock  at  night,  he  was  npver  inside  a  house,  and  he  was  brought  to  the  hospital  witbin  two 
hours  ;  but  a  small  crowd  managed  to  collect  arotmd  him,  and  of  these,  six  (some  of  whom  assured  me  they  had 
never  been  within  six  or  eight  yards  of  him),  took  the  complaint. 

"  Altojrether  in  Barnsley  and  the  adjoining  townsliip,  21  cases  were  traced  with  certainty  to  this  man's  short 
"  escape  from  the  hospital,  and  14  others  were  in  all  probability  also  due  to  it,  besides  the  two  which  had  been 
"'infected  the  day  before  he  was  removed."  (Quoted  by  Dr.  Arthur  Whitelegge  in  his  Annual  Report  to  the 
West  Riding  County  Council,  1893,  p.  27). 

_  t  Sydenham. — Methodus  Curandi  Fcbres,  Propriis  Obscrvationibus  Superstructa.    London,  1666,  and 
his  other  works. 

Rhazes. — De  Variolis  et  Morbillis.    Channing,  London,  1776. 

Porcival. — Essays,  Medical,  Philosophical,  and  Experimental.    London,  1789. 

Aikin. — Philosophical  Transactions,  Vol.  G-l.    London,  1774. 

See  also  the  copious  bibliography  in  Hirsch's  Handbook  of  Geographical  and  Historical  Pathology.  Vol.  I,, ' 
p,  12.3  et  scq.    New  Syd.  Society's  Publication. 
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Protective 
power  of 
previous 
small-pox. 


Proximate 
Causes  of 
the  Epi- 
demic. 


many  had  not  a  score  of  pocks  upon  them ;  and  during  the  earlier  periods  of  the 
epidemic,  when  the  people  were  not  on  the  look  out  for  the  disease,  some  continued  at 
work  without  any  hesitation,  and  without  any  evil  consequences  to  themselves.  But 
some  of  the  cases  were  of  quite  a  different  variety,  being  severe  and  the  eruption  on 
the  face  confluent.  The  proportion  of  sach  cases  was  21  per  cent,  among  the  vaccinated 
persons  and  72  per  cent,  among  the  unvaccinated.  Definitions  of  the  three  varieties  of 
small-pox  adopted — Mild,  Discrete,  and  Oonj&uent — will  be  found  on  p.  23. 

There  were  numerous  illustrations  that  a  mild  case  may,  by  infection,  give  rise  to  a 
severe  case,  and  vice  versa.  Thus,  severe  cases  gave  rise  to  the  mild  cases  6a,  2,  3,  30a, 
&c.,  and  the  trivial  case,  30a,  gave  rise  to  the  severe  cases  31,  57,  98.,  112,  of  whom 
the  last  two  died — showing  that,  however  wide  the  variation  in  severity,  the  disease 
is  but  one  clinical  entity. 

It  happens  that  Warrington  offers  exceptional  facilities  for  testing  the  truth  of  the 
proposition  that  one  attach  of  small-pox  generally  confers  a  lifetime's  immunity  from 
a  second  attack,  owing  to  the  extensive  prevalence  of  the  disease  in  the  town 
and  its  neighbourhood  during  this  century  (p.  41).  I  have  not  seen  so  many  pock- 
marked people  in  one  place  since  visiting  Northern  Africa,  and  I  was  not  surprised  at 
the  estimation  that  about  1  •  6  per  cent,  of  the  inhabitants  had  previously  suffered  from 
the  malady.  This  is  doubtless  owing  to  the  position  of  the  town  of  Warrington  on  the 
high  road  to  and  from  Manchester,  Liverpool,  and  other  large  towns  in  the  north  of 
England,  where  it  constitutes  a  half-way  house  for  a  floating  population,  who  take 
such  a  leading  part  in  the  spread  of  infectious  disease. 

Out  of  the  ()67  cases  which  constituted  the  Warrington  epidemic  0*75  per  cent,  had 
been  previously  attacked  with  small-pox. 

It  follows,  therefore,  that  a  previous  attack  does  not  confer  absolute  immunity,  and, 
if  the  evidence  I  submit  be  correct,  it  tends  to  show  that  small-pox  occurs  about  as 
frequently  in  persons  protected  by  a  previous  attack  of  small-pox  as  it  does  in  persons 
who  have  been  vaccinated  twice  or  oftener  in  their  lives.  The  figures  are  not  large, 
but  much  care  has  been  taken  to  eliminate  sources  of  error. 

As  regards  the  immediate  causes  which  lead  to  the  outbreak,  the  evidence,  in  my  opinion, 
seems  to  show  that  the  three  leading  factors  in  the  causation  of  the  Warrington 
Epidemic,  1892-3,  were,  in  the  order  in  which  they  become  apparent  in  the  narrative 
(Part  I.),  as  follows  : — 

1.  Non-recognition  of  three  of  the  earlier  cases,  viz.,  the  2nd,  3rd,  and  4th  persons 
who  developed  the  small-pox  eruption,  in  August.  They  were  seen  by  a  doctor's 
assistant  (alleged  to  be  unqualified)  acting  in  the  absence  of  his  principal.  Two  of 
them,  though  apparently  well-marked  types  of  small-pox,  were  treated  at  home  by  him 
as  "  German  measles  "  for  10  and  7  days  respectively  ;  meanwhile  the  visits  of  friends 
and  neighbours  were  unrestricted ;  and  their  relatives  went  to  work  as  usual,  or  played 
daily  with  other  children  in  the  adjacent  streets  or  open  spaces  back- and  front  of  the 
houses  in  that  row.  Finally  the  Medical  Officer  of  Health,  hearing  rumours  of  these 
cases,  visited  them  and  they  were  promptly  removed  to  hospital,  where  one  of  them, 
the  unvaccinated  child,  set.  10,  died  three  days  later.  Three  of  the  children  of  the 
older  case  contracted  the  disease,  and  altogether  23  cases  resulted  in  their  immediate 
neighbourhood  (Narrative,  p.  9).  The  third  unrecognised  case  was  a  mild  one  and 
altogether  escaped  detection  and  isolation.  This  man  gave  the  disease  to  his  wife  and 
an  indefinite  number  of  other  persons. 

2.  Deficient  Hospital  accommodation  for  the  isolation  of  sma]l-pox  and  other  infectious 
diseases.  Sixty-four  beds  represent  the  minimum  requirements  of  the  Borough  of 
Warrington  based  on  the  number  of  cases  of  infectious  diseases  needing  isolation  which 
have  actually  arisen  and  were  notified  in  the  community  during  the  four  years  1889- 
1892  ;  and  the  total  provision  at  the  commencement  of  the  epidemic  was  30  beds  for 
all  diseases,  or  less  than  half  the  very  lowest  estimate  (page  63).  As  a  consequence 
of  this  only  13  cases  of  small-pox  could  be  received  into  the  Borough  Eever  Hospital 
by  dangerously  overcrowding  every  available  space.  The  cases  therefore,  about  60  in 
number,  which  arose  between  August  25th  and  September  19th,  when  additional  tem- 
porary hospital  provision  was  made,  were  of  necessity  left  in  their  own  homes  scattered 
over  the  town.  Consequently  the  town  became  so  saturated  with  infection,  and  the 
eases  arose  so  rapidly  that  the  limit  of  hospital  accommodation,  even  with  the  addi- 
tional 159  beds  crowded  into  the  temporary  hospital,  was,  for  a  second  time,  reached 
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early  in  November,  and  large  numbers  again  had  to  be  left  in  their  homes.  In  presence 
of  such  a  conditioti  of  affairs  it  might  be  a  matter  for  surprise  that  a  no  larger  propor- 
tion than  1 '2  per  1,000  of  the  population  was  attacked  with  the  disease.  When  an 
almost  similar  state  of  affairs  arose  in  Warrington  in  1773,  about  64  per  1,000  of  tae 
inhabitants  were  attacked  with  the  small-pox. 

3.  Deficiency  of  re-vaccination  among  the  inhabitants  before  the  outbreak.     Mj  The  in=^ 
inquiries  in  a  typical  district  of  the  town  (Aikin  Street  area)  revealed  the  fact  that  only  fluence  of  re 
2*7  per  cent,  of  the  inhabitants  had  been  re- vaccinated  prior  to  the  epidemic,  and  there  ^'^'^cmation. 
were  good  reasons  for  believing  that  in  the  town  generally  this  proportion  was 
considerably  smaller  (p.  43). 

From  the  evidence  submitted  in  the  following  pages  it  is  rendered  highly  probable 
that  if  more  persons  had  been  re- vaccinated  prior  to  the  outbreak  neither  of  the  other 
causal  factors  would  have  come  into  operation  with  so  much  power.  The  well  re- 
vaccinated  community  of  800  persons  in  the  garrison  entirely  escaped,  with  the  exception 
of  a  militiaman  who  had  never  been  re- vaccinated.  These  persons  (men,  women,  and 
children)  mixed  with  the  towns  folk  and  largely  frequented  the  public-houses,  amuse- 
ments, and  other  places  of  public  resort.  If,  therefore,  the  inhabitants  generally  had 
been  similarly  well  re- vaccinated,  it  seems  probable  that  they  also  would  have  enjoyed 
a  somewhat  similar  immunity  (p.  44).  Again,  the  attack-rate  amongst  the  re- 
vaccinated  persons  in  infected  houses  was  barely  more  than  half  the  attack-rate  amongst 
the  "  well-vaccinated  "  (p.  27).  And,  again,  a  rising  outbreak  amongst  the  workmen 
of  the  chief  Iron  Works  in  the  town  was  suddenly  checked  within  14  days  after  the  two 
weeks  during  which  1,300  or  1,400  of  them  were  re-vaccinated  (p.  44). 

Finally,  recent  re-vaccination  seemed,  from  the  data  obtained,  to  confer  a  remarkable 
immunity  against  the  disease,  for  not  one  of  all  the  persons  attacked  with  small-pox 
during  the  Warrington  epidemic  1892-1893  had  been  successfully  re-vaccinated  more 
recently  than  seven  years  prior  to  the  epidemic  (p.  43),  although  many,  like  the  staff  of 
the  Eever  Hospital,  were  specially  exposed  to  infection.  Fully  one- third  of  the 
population  of  Warrington  were  re-vaccinated  during  the  progress  of  the  epidemic, 
chiefly  in  the  month  of  November,  and  not  one  of  all  this  number  contracted  small-pox 
after  successful  and  completed  re-vaccination,  although,  as  will  be  seen,  the  whole  town 
was  pervaded  with  the  infection,  and  might  practically  have  been  regarded,  during 
November  and.  December,  as  one  large  infected  house.  It  may  reasonably  be  suggested 
that  this  wholesale  re-vaccination  was  one  of  the  circumstances  which  promoted  the 
decline  of  the  epidemic. 

In  view  of  all  these  and  similar  circumstances  revealed  in  the  following  pages,  one 
is  led  to  infer  that  deficiency  of  re-vaccination  was  a  considerable  factor  in  the  causation 
of  the  Warrington  epidemic  ;  and  that  if  the  townsfolk  had  been  as  well  re-vaccinated 
before  the  outbreak  as  they  were  well  vaccinated,  the  epidemic  would  never  have 
i-eached  the  dimensions  which  it  did,  in  spite  of  the  apathy  of  the  Sanitary  Authority 
to  provide  sufficient  hospital  accommodation,  and  in  spite  of  the  non-recognition  of 
r,mall-pox  by  the  doctor's  assistant.  These  latter,  hospital  accommodation  and  recogni- 
tion, are  really  remedial  measures  after  the  small-pox  has  arisen,  but  the  former,  re- 
vaccination,  would  seem  to  be  the  true  means  of  preventing  the  appearance  of  the 
disease :  without  it,  primary  vaccination,  as  a  means  of  prevention,  is  apparently 
incomplete. 

Turning,  in  conclusion,  to  the  subject  of  Primary  Vaccination,  it  might  perhaps,  at  Influence  of 
first  sight,  be  a  matter  of  surprise  that  a  comparatively  well  vaccinated  town  like  Warring-  Primary 
ton  should  have  been  the  scene  of  such  a  severe  epidemic  of  small-pox.  I  estimated  that  l^^'^'jlg^g^^i' 
nearly  99 '2  per  cent,  of  the  inhabitants  had  been  vaccinated  once  in  their  lives  before  the  "demic. 
outbreak,  almost  without  exception  in  infancy  (p.  25).    But  a  closer  examination  of 
the  extremely  potent  causes  in  operation  on  this  occasion,  coupled  with  the  admitted 
fact,  as  shown  also  in  the  following  pages,  that  vaccination  in  infancy  does  not  by  any 
means  confer  a  life-time's  immunity,  cannot  fail  to  dispel  the  initial  surprise. 

A  study  of  the  facts  elicited  in  this  inquiry  shows  that  primary  vaccination  exercised 
a  very  remarkable  protective  power  against  small-pox  during  the  early  years  of  life. 
Two  hundred  and  seventy-two  vaccinated  persons  under  4  years  of  age  were  exposed 
to  contagion  in  the  infected  houses,  and  not  one  of  them  contracted  the  disease.. 
There  were  30  unvaccinated  persons  under  this  age  similarly  exposed  and  14  of  them 
contracted  the  small-pox.    But  Table  XXXIX.  (p,  54),  which  cost  so  much  Lxijour  to 
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prepare  and  to  eliminate  all  possible  sources  of  error,  also  shows  that  after  the  fourth 
year  the  immunity  already  began  slightly  to  decline.  A  further  decline  in  the 
immunity  from  attack  conferred  by  infantile  vaccination  occurred  in  the  second  decade 
of  life  (p.  50),  and  a  still  further  decline  was  noticeable  in  the  3rd  and  4th  decades. 
Beyond  the  age  of  40,  the  confusing  circumstance  of  the  immunity  of  advancing 
years  from  most  infectious  disorders  came  into  operation  as  a  disturbing  cause 
(p.  50). 

As  regards  the  power  of  vaccination  to  modify  small-pox,  this  seemed,  from  the 
evidence  revealed,  also  to  be  very  great  during  the  early  years  of  life.  Out  of  189 
vaccinated  cases  of  small-pox  under  20  years  of  age,  only  12  were  confluent  cases  and 
only  three  died  ;  and  inquiry  showed  that  one  of  these  deaths  (case  117)  was  due  to 
a  malady  quite  distinct  from  the  small-pox.  The  corresponding  unvaccinated  figures 
were  respectively,  50  cases,  33  confluent  cases,  and  15  deaths.  The  first  two  decades 
are  mentioned  together  in  order  to  get  larger  figures  for  the  observation.  It  will  be 
seen,  from  the  evidence  submitted,  that  the  power  of  primary  vaccination  to  modify, 
like  the  power  to  protect,  wore  off  as  age  advanced  (p.  51). 

A  study  of  the  age-period,  attack-rate,  case-severity,  and  the  case-mortality,  in  the 
Warrington  epidemic  seems  to  show  that  the  power  of  primary  vaccination  to  modify 
small-pox,  lasted  longer  by  some  20  years  than  its  power  to  protect  from  attack  ;  for 
the  power  to  protect  was  least  in  the  third  decade  of  life,  whereas  the  power  to  modify 
was  least  in  the  fifth  decade.  It  will  be  seen,  however,  that  neither  of  these  qualities 
entirely  disappeared  throughout  life,  if  comparison  be  made  between  the  difierent 
W^arrington  figures,  and  between  the  Warrington  vaccinated  figures,  and  the  unvac- 
cinated figures  of  other  observers  (pp.  50-55). 

Important  data  as  to  the  age  when  re-vaccination  should  be  performed  may  be 
deduced  from  the  foregoing  ohservations. 

The  statistical  facts  and  circumstances  mentioned  in  Part  II.  of  this  Eeport,  which  are 
set  forth  with  so  much  prolixity  in  order  that  they  may  be  fully  apparent,  are  the 
result  of  prolonged  inquiry.  It  is  obvious  from  these  that  there  were  remarkable 
differences  between  the  attack-rate,  case-mortality,  age  at  death,  and  death-rate  of 
small-pox,  as  it  occurred  amongst  unvaccinated  persons  in  Warrington  I892-I893,  and 
among  vaccinated  persons  in  Warrington  1892-1893 ;  and  also  between  the  disease  as 
it  occurred  amongst  the  population  of  Warrington  in  1773  iunvacciimted),  and  amongst 
the  vaccinated  persons  who  were  attacked  in  Warrington  in  1892-93. 

It  is  also  obvious  that  there  are  certain  points  of  similarity  between  the  disease  as 
it  arose  amongst  the  population  of  Warrington  in  1773,  and  amongst  the  unvaccinated 
persons  who  were  attacked  in  1892-93.  These  points  of  similarity  are  all  the  more 
evident,  if  we  bear  in  mind  that,  owing  to  the  epidemic  prevalence  of  small-pox  in  the 
last  century,  almost  every  inhabitant  who  survived  the  early  years  of  existence  in 
those  times,  grew  up  protected  by  an  attack  of  the  disease,  and  thus  the  older  decades 
of  life  were  comparatively  exempt. 

After  exhausting  every  possible  source  of  information,  I  was  unable  to  ascertain  any 
adequate  cause  for  these  remar  able  difierences  and  points  of  similarity,  excepting  the 
circumstance  that  the  several  groups  of  persons  were  respectively  vaccinated  or 
unvaccinated ;  and  the  conclusion  is  irresistible  that  it  was  vaccination  which  afforded 
protection  against,  and  modification  of,  small~pox  in  the  earlier  decades  of  life  in  the 
Warrington  epidemic  of  1892-3. 

Cost  of  The  expenditure  of  the    various   authorities  concerned,  in  consequence  of  the 

■lipidemic.  "vY'arrington  epidemic  of  1892-3,  was  approximately  8,735 But  this  sum  by  no  means 
represents  the  cost  of  the  epidemic  to  the  community.  To  reckon  that  cost  it  is 
necessary  to  add  to  this  8,735L,  the  cost  to  employers  of  providing  re-vaccination  to 
their  workpeople,  the  amount  of  the  loss  of  wages  of  those  who  contracted  small-pox 
and  of  their  friends  at  the  time  of  quarantine,  the  amount  of  the  funeral  expenses  of 
those  who  died  and  of  their  value  as  wage-earners,  the  cost  to  the  parish  and  other 
authorities  of  those  rendered  destitute,  and  the  amount  of  the  damage  done  to  the 
trade  of  the  town.  I  have,  on  page  19,  attempted  to  estimate  these  items  ;  and  I  find 
that  the  cost  of  the  epidemic  to  the  community  could  not  have  been  less  than  22,000Z. 
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It  will,  I  think,  be  rendered  evident  from  a  perusal  of  tlie  following  pages  that 
if  adequate  hospital  provision  had  been  made  in  a  properly  situated  building,  and  if 
re-vaccination  had  been  regularly  carried  out,  and  the  two  maintained  in  an  efficient  state, 
then  this  great  cost  and  the  many  other,  and  even  more  serious,  consequences  of  tne 
epidemic,  which  cannot  find  monetary  expression,  might  have  been  avoided.  The 
proper  way  to  regard  all  sanitary  outlay  is  as  an  insurance  ;  and  a  consideration  of 
these  figures  may  well  suggest  the  reflection  whether  any  investment  is  calculated  to 
yield  a  better  pecuniary  return  to  a  community  than  the  expenditure  involved  in  the 
operations  of  a  Public  Health  Department  which  have  for  their  main  object  the 
prevention  of  such  epidemics. 


PART  I. — Narrative  of  the  Small-pox  Epidemic  in  Warrington, 
1892-3;  the  Steps  taken  by  the  Local  Authorities  to 
with  it;  and  the  Cost  of  the  Epidemic. 


Leading  Facts  concerning  Warrington. 

(Dealt  with  more  fully  in  Part  IV.) 


Situation, 


Population. 


Density. 


Notifica- 
tion since 
July  1879. 


Sanitary 
Authority. 


Vaccina- 
tion. 


The  town  of  Warrington  is  situated  in  South  Lanca- 
shire, about  half  way  on  the  high  rnad  from  Liverpool  to 
Manchester.  The  country  around  is  flat  and  low-lying, 
and  the  town  is  built  on  the  north  bank  of  the  River 
Mersey.    (Map  at  end.) 


Estimated  population,    \     ,,q^  y. 
Midsummer  1892,  |^-*'"»-*-' 


Hospital 
provision. 


The  population  consists  almost  entirely  of  the  artisan 
and  labouring  classes,  employed  largely  in  the  manufacture 
of  iron. 

Inhabited  houses,  1892  (estimated),  10,025.  Area,  1,968 
acres.  Average  density  of  population,  5  persons  per 
acre,  but  in  some  places  (St.  John's  Ward)  66'S  persons  per 
acre. 

Birth  rate,  39"9  ;  death  rate,  227  ;  for  the  year  ended 
December  31st,  1892.* 

Warrington  was  one  of  the  earliest  towns  to  adopt  com- 
pulsory notification  of  infectious  diseases,  by  its  insertion 
in  the  "  Warrington  Corporation  Lighting  and  Improve- 
ments Act,  1879  "  (sees.  23,  24,  and  25),  which  came  into 
force  in  July  1879. 

The  Corporation,  acting-by  the  Council  of  the  borough, 
is  the  Urban  Sanitary  Authority  for  the  borough,  with 
the  powers  and  obligations  of  an  Urban  Sanitary  Authority. 

Vaccination  in  the  Warrington  Union,  which  is  not 
co-terminous  with  the  borough,  is,  as  usual,  under  the 
control  of  the  guardians.  The  medical  ofScer  of  health 
and  public  analyst  of  the  Borough  (Mr.  John  H.  Gornall) 
is  also  public  vaccinator  to  the  Union. 

In  1892,  it  may  be  estimated  that  99"2  per  cent,  of  the 
inhabitants  had  been  vaccinated  in  infancy.  Only  2 '7  per 
cent,  were  found  to  have  been  re-vaccinated  in  a  typical 
district  of  the  town  prior  to  August  1892.  (Vaccination 
will  be  dealt  with  in  detail  in  Part  II.  of  this  Report.) 

The  certified  accommodation  of  the  borough  fever 
hospital  (Aikin  Street)  for  all  classes  of  infectious  disease 
in  1881f  was  28  beds  (two  pavilions,  each  for  12  beds,  and 
one  special  building,  four  beds),  all  giving  a  cubic  space 


of  a  little  over  2,000  cubic  feet  per  bed.  In  1888  a 
Dcecker  hut  was  erected,  having  a  cubic  space  of  3,600 
cubic  feet,  presumably  for  two  patients.  The  total  ac- 
commodation for  infectious  diseases  amounted,  therefore, 
at  that  time  to  30  beds.* 

At  the  date  of  the  epidemic  (May  1892)  no  increase  had 
been  made,  and  the  provision  for  all  classes  of  infectious 
cases  was  still  30  beds,  as  compared  with  an  actual  re- 
quirement of  64  beds,  based  on  the  actual  needs  of  the 
borough  (see  p.  63). 


Power  to  acquire  land  for  extension  of  the  infectious 
diseases  hospital  within  two  years  after  the  passing  of  the 
Act,  was  provided  for  by  section  84  of  the  Warrington 
Extension  and  Water  Act,  1890  (August  14fch). 


Epidemic  of  Scarlatina  Concurrent. 

Scarlet  fever  is  endemic  in  Warrington,  and  an  Scarlet 
exacerbation  of  the  disease  was  running  concurrently  with  fever  epu 
the  small-pox  epidemic.  Altogether  510  cases  were 
notified  during  the  year  1892,  and  the  medical  officer 
of  health  informed  me  that  the  average  number  of  scarlet 
fever  patients  in  the  hospital  during  the  six  months  ending 
December  1892  was  between  70  and  80, f  (see  also  p.  62.) 


The  average  annual  death-rate  from  scanet  fever  in 
Warrington  for  the  10  years  prior  to  compulsory  notifi- 
cation (1879,  07)  Nvas  i-22  per  1,000  of  the  population. 
The  average  death-rate  for  10  years  after  that  time  (1879- 
1888)  was  0'49  per  1,000  of  the  population,  a  reduction  of 
07  per  thousand  in  the  mean  annual  mortality  of  this 
disease  since  compulsory  notification  was  introduced. 


dem'c 


*  Report  of  medical  officer  of  health  for  1892. 

t  Dr.  Thome  Thorne.  Report  of  Medical  OHicor  to  the  Local  Go- 
vernment Board,  on  the  use  and  mfluer.co  of  infcol  ious  hospitals,  1882, 
p.  273. 


*  A  furoher  description  of  the  hospital  will  be  found  on  p.  61. 

t  The  following;  are  the  moiitlily  iidraissions  of  scarlet  lever  cases  to 
hospital:— 50  in  July,  4-8  in  Auicust,  58  in  September  57  in  Oclober 
28  in  Noviimber,  and  13  in  December  1892. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Explanatory  and  Summary  of  Cases. 


Explana- 
tory. 


Groups. 


Summary  of 
cases. 


Tlie  period  of  iinie  dealt  with  is  from  May  10, 1892,  when 
the  first  case  occurred,  to  May  10, 1893,  when  the  outbreak 
was  apparently  fading  away.§ 

The  dates  in  the  followingc  narrative  have  reference 
always  to  the  appearance  of  the  eruption,  as  being  the  most 
fixed  and  definite  symptom  of  the  disease,  and  one  which 
is.  generally,  the  starting  point  for  prompt  measures  in 
dealing  with  that  particular  case.  On  the  appearance  of 
the  eruption  the  patient's  friends,  however  ignorant,  know 
that  something  has  happened,  and  the  day  of  its  occurrence 
is  rarely  forgotten  by  them.  The  doctor  is  probably  then 
able  to  declare  the  nature  of  the  disease  ;  and  then  also 
the  responsible  authority  is  enabled  to  adopt  means  for 
the  prevention  of  its  spread. 

In  the  following  narrative  of  the  epidemic  the  action 
taken  by  the  local  sanitary  authority  will  be  interpolated 
between  the  successive  groups  of  cases  and  indicated  by 
smaller  type.  A  chronological  order  is  adopted  through- 
out. 

The  cases  of  small-pox  have  been  numbered  in  order  of 
notification,  which  does  not,  necessarily,  correspond  with 
order  of  date  of  attack.  Those  followed  by  a  small  "  a  " 
are  unnotified  cases. 

The  wave-like  occurrence  of  cases,  characteristic  of 
epidemic  infectious  diseases,  was  well  marked  in  this  out- 
break. At  first  there  were  intervals  between  the  waves, 
when  no  cases  occurred  ;  gradually  these  intervals 
shortened,  and  later  on  they  disappeared.  Towards  the 
end  they  returned,  and  the  waves  became  gradually  lower. 
(Chart  opposite.) 

Thus  do  the  cases  divide  themselves  into  groups,  or 
batches,  and  it  will  be  both  scientific  and  convenient  to 
deal  with  them  in  periods  of  time,  in  the  natural  groups 
thus  formed. 

Group  A.    (May  10th  to  June  1st)       -  -     4  cases. 

Group  I.     (July  26th)  -  -  -  -      1  case. 

Group  II.  (August  16th  to  August  2.3rd)  -  15  cases. 
Group  III.  (August  30th  to  September  13th)  -  50  cases. 
Group  IV.  (September  18th  to  November  12th)  308  cases. 
Group  V.  (November  13th  to  December  10th)  102  cases. 
Group  VI.  (December  llthto  May  lOth)       -  18/  cases. 

Total  May  10th,  18;)2,  to  May  10th,  1893,  667  cases. 

Altogether  667  cases*  are  known  to  have  occurred  between 
May  10th,  1892,  and  May  10th,  1893,  in  a  population  of 
54,084.  Thus,  1"233  per  cent,  of  the  inhabitants  of  all  ages 
were  attacked.  Of  these  667  cases,  329,  or  49  per  cent., 
were  mild  or  modified ;  160,  or  24  per  cent.,  were  dis- 
crete; 178,  or  27  per  cent.,  were  confluent,  malignant,  or 
hsemorrhagic ;  and  62,  or  9  per  cent.,  died. 

The  different  types  of  the  disease  are  defined  on  p.  23. 


The  accompanying  chart  shows  in  a  graphic  manner 
the  weekly  occurrence  of  cases  and  the  different  types 
during  the  whole  year.  May  10,  1892-93.  Here  also  is  a 
table  (Table  I.)  showing  the  proportions  of  the  different 
types  and  the  case-mortality  during  different  months  of 
that  year. 

Table  I. 

Showing  the  Number  of  Cases,  and  the  proportion  of  each 
type  which  occurred  during  successive  periods  of 
the  year.  May  10th,  1892-May  10th,  1893§  :— 


Total 
No. 
of 

Cases. 


Fatal 
Cases. 


Con- 
fluent. 


Discrete. 


Mild. 


May  10th  to  July  26th 

5 

1 

20 

1 

20 

3 

60 

1 

20 

1892. 

Four     weeks  ending 

.56 

4 

7 

13 

23 

12 

31 

5S 

Sept.  10th,  1892. 

Four    weeks  ending 

104 

8 

7 

25 

24 

29 

28 

50 

4* 

Oct.  Sth,  1892. 

Four    weeks  ending 

125 

IB 

'IS 

39 

SI 

23 

iS 

03 

SI 

Nov.  Sth,  1892. 

Four    weeks  ending 

109 

18 

■iO 

48 

ss 

28 

93 

55 

Dec.  3rd,  1892. 

Four     weeks  ending 

41 

7 

■16 

14 

82 

14 

34 

16 

.54 

Dec.  31st,  1892. 

Four    weeks  ending 

37 

0 

0 

6 

-16 

15 

4.3 

16 

4/ 

Jan.  28th,  1893. 

Four     weeks  ending 

29 

4 

7 

25 

8 

27 

14 

4S 

Feb.  25th,  1893. 

Four     weeks  ending 

29 

1 

6 

2/ 

9 

SI 

11 

4S 

March  25th,  1893. 

Four     weeks  ending 

49 

1 

■1 

12 

25 

13 

2S 

24 

47 

April  22nd,  1893. 

Three    weeks  ending 

20 

2 

-10 

7 

35 

6 

SO 

7 

35 

May  10th,  1893. 

667 

9 

178 

.7 

160 

24 

329 

49 

JVofe.— The  dates  refer  to  the  cases  which  developed  the  eruption 
dviriup;  that  period,  and  the  proportion  of  the  deaths  and  difl'erent  types 
among  the  cases  which  arose  during  that  period. 

Thus  it  will  be  seen  that  the  fatality  was  higher  in  the 
middle  (December)  than  at  either  end  (with  the  remarkable 
exception  of  January)  ;  and  that  it  was  higher  at  the  be- 
ginaing  than  at  the  end  of  the  epidemic. 

The  severity  of  attack  was  also  greater  in  the  middle 
(December)  than  at  eitlier  end.  But  it  differs  from  the 
fatality  in  being  rather  higher  at  the  end  than  at  the 
beginning  of  the  epidemic. 


Narrative. 


May  10th, 
1892. 


Preliminary  Localised  Outbreak  in  May,  1892. 

Group  A. 

(May  10th  to  June  1st.) — 4  cases. 

At  the  little  village  of  Clifton,  near  Brighouse,  York- 
shire, in  April  1892,  one  of  the  farm  hands  was  laid  up 
with  what  his  doctor  called  "measles,"  but  which  by  its 
effects  was  proved  to  be  small-pox.  He  stopped  at  home 
for  a  few  days,  and  then  went  about  as  usual.  Shortly 
after  this,  the  farmer  (Case  A.)  and  his  family  remoA'^ed  to 
Latchford,  2  miles  out  of  Warrington,  and  a  day  or  two 
after  their  arrival,  he,  the  farmer  (Case  A.),  his  daughter 
(Case  B.),  and  son  (Case  C),  all  developed  the  rash  of 
small-pox. 

Notification  was  not  compulsory  in  the  rural  sanitary 
aistrict  around  Warrington,t  and  no  provision  was  made  for 
the  isolation  of  small-pox  cases  ;  but  after  five  days'  delay 
(May  10th-15th)  arrangements  were  made  between  the 
Rural  and  Urban  Sanitary  Authorities  for  their  reception 
into  the  Borough  Fever  Hospital  in  the  town  of  Warrington 


*  Excluding  cases  proved  not  to  be  small-pox  and  including  unnoti- 
fied cases. 

+  Notification  was  subsequently  adopted  by  the  Rural  Sanitary 
Authority  October  1st,  1892. 

§  Since  May  10th,  1893,  up  to  the  present  time  (December  1893),  24 
cases  have  been  notified  as  follows : — 11  in  May,  10  in  June,  3  in  July. 
None  have  been  notified  since  July  24th,  and  the  temporary  hospital 
was  Closed  on  August  29th,  1893. 


(May  15th).  The  only  member  of  the  family  who  escaped 
the  disease  was  the  farmer's  wife,  whose  vaccination  marks 
are  inferior  to  those  of  any  of  the  others. 

These  people,  being  newly  arrived,  had  no  friends  in  or 
tiround  Warrington,  and,  though  there  was  a  delay  in  their 
removal,  they  were  carefully  quarantined  and  confined  to 
their  house.  The  house  itself  is  almost  surrounded  by 
fields,  and  the  only  member  of  the  family  (the  mother) 
who  escaped  infection  went  into  hospital  with  the  patients. 

Their  house  and  its  contents  were  promptly  disinfected, 
and  the  only  case  which  resulted  was  one  of  the  two  men 
(Case  D.)  employed  by  the  Corporation  to  effect  the  disin- 
fection. He  had  not  been  re-vaccinated,  and  developed  the 
rash  of  small-pox  16  days  later  (June  1st).  No  other  than 
these  four  cases  occurred  for  nearly  two  months  afterwards. 

On  May  18th,  1892.  the  medical  officer  of  health  in  his  report  to   Action  of 
the  sanitary  authority  urged,  for  a  second  time,  the  advisability  of  Local 
providinf;  fever  hospital  accommodation  in  a  more  suitable  posi- 
tion, as  follows :  — 

"  Up  to  the  present  time  we  have  been  able  to  cope  witn  intro- 
duced cases  notified  from  the  borough,  but,  as  I  pointed  out  in 
February  1889,  there  is  very  great  danger  in  treating  small-pox 
cases  in  close  proximity  with  a  populous  neighbourhood  as 
Aikin  Street  is,  and  two  full  wards  of  scarlet  fever  in  our  own 
jcrounds. 


t  This  includes  4  vaccinated  persons,  whose  proximate  causes  of 
death  were,  respectively:  inflammation  of  lungs  (607),  pyaemia  (117), 
nephritis  (204),  and  phthisis  (473) ;  the  small-pox  being  in  them  only  a 
contributory  cause  of  death. 


CHART  SHOWING  THE  NUMBER  OF  PERSONS  WHO  DEVELOPED  THE  ERUPTION  OF  SMALL-POX  EACH  WEEK  ENDING  WITH  SEDATES 
filVEN:THEIRTYPE.ANDTHE  NUMBER  OF  THEM  WHO  SUBSEQUENTLY  DIED.  lOT-?  WAY  1892  TO  107^  MAY  1893. 


May  1692. 


May  1893. 


To  facey  pacje  8. 


E<xpl<in(vtior 


Blxu-k  =  wcfkly  ruunher  of  pa^cms 
who  developed/ rash': 

Slue  -  weeUAT  no.  of  confluent  c/xses. 
Beat    -  we.flJ*-  rvarnhfr  of  deaths 


APPENDIX. 


9 


"  The  experience  gained  by  the  Sheffield  epidemic  points  to  the 
fact  that  hospital  accommodation,  designed  for  the  reception  of 
small-pox,  requires  a  much  larger  space  about  it  than  sites  for 
other  infectious  diseases. 

"  It  is  nothing  unusual  for  small-pox  hospitals  to  disseminate 
the  disease,  and  we  run  a  considerable  amount  of  risk  in  treating 
small-pox  in  the  small  ward  (originally  intended  for  the  treatment 
of  typhoid)  near  the  administrative  department,  past  which  trades- 
men and  others  are  constantly  passing,  in  addition  to  the  nearness 
of  adjoining  streets  and  our  own  wards." 


After  having  had  the  matter  under  consideration  for  some  time  June  7th, 
the  Town  Council  decided  on  June  7th  to  take  preliminary  steps  for  1S92. 
negotiation,  with  a  view  to  purchase  an  acre  of  ground  beside  the 
old  fever  hospit  il  (Aikin  Street),  as  the  time  limit  (2  years)  pro- 
vided in  the  Warrington  Extension  and  Water  Act,  1890,  would 
siiortly  expire. 

On  July  IGth  the  medical  officer  of  health  again,  a  third  time,   July  Idth, 
urged  the  desirability  of  more  suitable  provision  for  small-pox,  1892. 
and  also  called  attention  to  the  inadequate  accommodation  for 
scarlet  fever. 


Source  of 
Infection. 


Aerial 
spread. 


The  General  Outbreak. 
Group  I. 
(July  26th.)— 1  case. 


After  an  interval  of  nearly  two  months  a  navvy  (W. 

R  ,  Case  1),  residing  at  a  common  lodging-house  in  the 

centre  of  the  town,  was  taken  ill  and  kept  to  his  bed.  He 
developed  a  rash  on  July  26th,  1892.  Two  days  later  the 
owner  of  the  lodging-house  noticing  the  man,  and  not 
liking  the  appearance  of  the  blotches  on  his  face,  boldly 
walked  with  him  through  some  of  the  principal  streets  to  a 
doctor,  and  thence  to  the  Borough  Fever  Hospital.  He  was 
admitted  (July  28th)  and  placed  in  the  Doecker  tent,  where 
he  died  eight  days  later  (Aug.  5th).  He  had  never  been 
vaccinated. 

The  .source  of  infection  of  this  case  is  obscure.  He  was 
a  labourer  on  the  Manchester  Ship  Canal,  two  miles  out  of 
Warrington,  not  far  from  the  house  where  the  preliminary 
outbreak  occurred  in  May.  He  came  in  each  evening  to 
the  lodging-house.  The  owner  of  the  lodging-house  states 
that  he  had  been  residing  there  continuously  for  four 
weeks.  Probably  he  incurred  the  disease  from  the  ever- 
shifting  population  amongst  whom  he  lived  and  worked. 

The  lodging-house  was  disinfected,  and  other  precautions 
taken,  and  only  one  person  (Case  4,  whose  rash  appeared 
about  August  17th),  so  far  as  is  known,  subsequently 
developed  the  disease  among  the  70  other  inmates  of  this 
housCj  chiefly  vagrants. 


July  3Qfk 
1892. 


Case  1  was  a  severe  confluent  one,  and  in  his  delirium  Patient's 
he  escaped  from  the  hospital  between  1  and  2  o'clock  on  escape. 
Saturday  morning,  July  30th.  The  patient  was  at  large  ri 
the  town  for  some  six  or  seven  hours.  Careful  investigation 
has  failed  to  discover  exactly  alll  he  did  during  that  time. 
He  escaped  by  the  main  gate  of  the  hospital,  which  he  left 
open  ;  visited  the  market,  which  is  very  busy  on  Saturday 
morning;  was  apprehended  by  a  constable  in  Winwick 
Street,  two-thirds  of  a  mile  away,  and  was  conducted  by 
him  back  to  the  hospital  on  foot  about  8  a.m.  through 
some  of  the  busiest  thoroughfares,  where  he  probably  came 
in  contact  with  many  foot  passengers. 


The  consequences  of  this  case  appear  to  have  been: — 

1.  Spread  within  the  Borough  Fever  Hospital  (p.  11). 

2.  Infection   of,   and  spread  within,  the  workhouse 

(p.  12). 

3.  Twelve  other  cases  in  different  parts  of  the  town, 

forming  Group  11.    These  will  now  be  described. 


Consc-: 
quences. 


Group  II. 
(August  16-23.) — 15  cases. 


A. — Details  of  the  Individual  Cases. 

An  interval  of  nearly  three  weeks  separated  the  eruption 
of  the  first  case  from  those  of  the  second  group  of  cases. 

The  15  cases  forming  this  group  will  merit  careful  indi- 
vidual study,  and  will  be  taken  nearly  in  the  order  in  which 
they  developed  the  eruption.  The  numbers  of  the  cases  only 
indicate  order  of  notification  ;  the  letter  a  after  the  number 
signifies  that  the  case  was  unnotified.  The  positions  of 
these  cases  may  be  seen  in  Map  I. 

Case  13.  — Elizabeth  S  ,  set.  36,  a'vaccinated  but 

not  a  re- vaticinated  person,  living  in  Howard  Street, 
near  the  Old  Fever  Hospital,  the  mother  in  a  house- 
hold of  10,  after  ailing  a  few  days,  developed  the  rash  of 
discrete  small-pox  on  August  16tb.  Next  day  she  sent  for 
her  doctor.  Unfortunately,  the  doctor  was  away  for  a  holi- 
day, but  the  assistant  left  in  charge,  who  was  alleged  to  be 
unqiialified,  called,  and  pronouncing  the  case  to  be  "  German 
measles,"  {although  the  spots  are  reported  to  have  had 
"white  heads  to  them,'')  treated  the  cane  at  home  as  such 
for  10  days.  On  August  25th  the  medical  officer  of  health, 
hearing  rumours  of  the  case,  visited  her,  and  she  was  re- 
moved next  day  (August  26th)  to  hospital.  But  during  that 
10  days  the  visits  of  friends  and  neighbours  were  unre- 
stricted ;  her  husband  and  son  went  to  work,  and  her  seven 
other  children  were  playing  daily  (for  it  was  fine  weather) 
with  others  in  the  open  spaces,  back  and  front,  of  the  houses 
in  that  row.  Three  of  her  own  well-vaccinated  children  (aged 
14, 12,  and  9)  subsequently  contracted  the  disease  ;  and  alto- 
gether, 23  cases*  developed  the  eruption  between  August 
30th  and  September  12th,t  in  the  houses  around  the  open 
spaces  in  front  and  rear  of  this  house,  and  that  of  case  10. 

These  two  open  spaces  lie  within  150  yards  radius  of 
two  supposed  centres  for  the  aerial  spread  of  small-pox,  the 
Borough  Fever  Hospital  and  the  AVorkhouse,  situated  side 
by  side,  and  in  both  of  which  small-pox  patients  were 
being  collected.  But  it  is  a  fashion  among  the  artisan 
classes  at  Warrington  for  neighbours  to  spend  much  time 
in  each  other's  houses,  and  for  their  children  to  play  amidst 
the  dirt  of  such  open  spaces  (known  as  fields)  as  may  be 
near  (such  as  may  be  seen  in  photo.  3,  p.  68),  especially 

•  Nos.  52, 19,  20,  26,  21,  18, 23,  25,  28,  69,  27,  29,  3i,  35,  42,  54,  24, 66,  53,  02, 
16,22,17. 

1 14  and  17  days  after  August  16th;  and  August  2fith  respectively. 
O  87729, 


during  the  month  of  August,  when  the  weather  encourages 
outdoor  life.  Just  such  an  open  space  is  seen  in  photo- 
graph  ,  beside  the  New  Hospital  to  be  spoken  of 

hereafter. 

Case  10. — Henry  B  ,  set.  10,  living  in  the  same  Augustxiin. 

street  as  the  foregoing,  was  taken  ill  on  the  14th,  and 
developed  the  characteristic  rash  on  August  l/th.  The 
same  "  doctor's  assistant "  as  in  the  preceding  case  was  at 
once  sent  for,  and  saw  the  boy.  This  time  also  the  case  was 
designated  "  German  measles."  The  child  was  unvacci- 
nated,  and  the  case  a  severe  confluent  one,  but  it  was  not 
until  the  23rd  (on  the  seventh  day  of  the  rash)  that  it 
was  recognised  and  removed  to  hospital,  where  the  little 
boy  died  three  days  later.  Meanwhile  friends  and  neigh- 
bours visited  the  house  freely,  and  the  father,  set.  37. 
worked  all  the  time  at  the  Dallam  and  Bewsey  forge, 
which  takes  so  prominent  a  position  in  the  future  history 
of  the  ej)idemic.  The  father  himself  developed  the  rash  14 
days  after  his  son  (although  he  was  reported  to  have  had 
small-pox  33  years  before) ;  and  the  barber,  whom  the 
"doctor"  ordered  to  cut  the  hair,  also  took  the  disease. 
Three  brothers  and  sisters,  and  the  child's  mother,  all  well 
vaccinated,  escaped.  Twenty-three  cases  resulted,  as  just 
mentioned,  in  the  immediate  neighbourhood  of  these  two 
cases  ;  and  altogether  30  out  of  the  50  cases  forming  the 
next  batch  arose  in  this,  the  Whitecross,  ward. 

Case  6a. — Heywood,  H — ■ — ,03!;.  31,  living  in  an  adjacent  August utu. 
street,  a  labourer  at  Richmond's  gas  stove  works,  developed 
a  few  spots  on  August  l/th.  He  also  was  seen  by  the 
same  "doctor's  assistant"  who  attended  the  two  foregoing 
cases.  This  case  was  a  mild  one,  and  entirely  escaped 
dptection  or  notification.  The  disease  appeared  in  the 
wife  15  days  afterwards  {Case  17). 

Case  6. — Mary  T  ,  ast.  21,  a  dressmaker,  developed  AucitstiUh. 

the  rash  on  August  17th.  The  case  was  a  mild  one,  and 
the  illness  not  regarded  by  the  friends  as  sufficiently  serious 
to  need  a  doctor,  until  the  20th,  when  she  was  seen  and 
promptly  removed  and  isolated.  This  girl  was  at  home 
lour  days  with  the  eruption  out.  Unfortunately  her  aunt, 
with  whom  she  lived,  kept  a  small  general  provision  store 
in  a  very  populous  part  of  the  town ;  which,  being  a 
popular  place  of  resort  for  the  neighbouring  housewives 
and  workhouse  inmates,  was  calculated  to  be  a  frtiitful 
source  of  infection.  Two  weeks  later,  her  aunt  and  her 
brother  developed  the  rasb  in  this  same  house, 
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August  l%tli. 


AugustlSfh. 


August  ISiA. 


August  l&th. 


August  iWi, 


August  lUh. 


Cases  N»s.  2  and  3. — Hettie  L- — ,  fflt.  9,  and  Alice 

M  ,  set.   25,    developed    the    eruption  on  August 

18th,  They  were,  respectively,,  a  scarlet  fever  patient  and 
the  kitchenmaid  in  the  Old  Borough  Fever  Hospital,  and  I 
am  informed  that  they  were  therein  isolated.  Altogether 
11  persons  incurred  infection  within  the  Borough  Fever 
Hospital — two  officers,  and  nine  scarlet  fever  patients 
{see  p.  11). 

Case  7. — Richard  D  ,  set.  37,  Liverpool  Eoad,  de- 
veloped the  eruption  August  18th.  The  case  was  a  con- 
fluent one,  but  it  was  mistaken  by  his  doctor  for  scarlet 
fever,  and  notified  as  such  until  the  21st,  when  it  was 
re-notified  and  removed.    Unisolated  for  four  days. 

Case  8. — Emanuel  C  ,  set.  16,  an  ironworker  at  the 

Bewsey  Forge,  living  at  Guardian  Street,  a  mild  case, 
developed  the  rash  on  August  18th.  The  illness  was  too 
trivial,  he  and  his  friends  thought,  to  seek  medical  assis- 
tance until  the  21st,  when  he  was  seen  by  a  doctor,  notified, 
and  removed  same  day.    At  home  four  days  with  rash  out. 

Case  9. — Mary  B  ,  aet.  29,  Haydock  Street,  was  a 

confluent  case.  Rash  appeared  August  18th,  but  was  not 
recognised  by  her  doctor  until  the  23rd.  At  home  six 
days  with  eruption  out. 

Case  4. — David  W  ,  set.  34,  a  navvy,  residing  at  the 

same  lodging-hotise  as  the  first  case  (Case  1),  walked  up  by 
himself  to  the  hospital  with  discrete  small-pox  out  upon 
him  on  August  19th.  The  disease  was  there  recognised  and 
the  patient  admitted.  The  exact  date  when  his  eruption 
appeared  is  unknown ;  probably,  the  assistant  medical 
officer  of  health  thinks,  about  the  17th.  He  worked  at 
some  gasworks  in  the  northern  part  of  the  town,  but 
whether  he  attended  there  after  the  rash  appeared  is 
doubtful. 

Case  5. — Josiah  A  ,  get.  4,  a  mild  case,  developed  the 

rash  on  August  19th.  He  was  at  the  time  an  occupant  of 
the  girls'  school  in  the  workhouse  adjacent  to  the  fever 
hospital.  A  discussion  thereupon  ensued  between  the 
guardians  and  the  borough  sanitary  authority  as  to  whether 


the  former  ought  to  provide  separate  fever  and  small-pox 
accommodation  for  paupers.  Meantime  the  case  remained 
in  the  workhouse.  Subsequently  five  cases  arose  in  the 
workhouse  by  spread  from  this  case  (Nos.  44,  45,  56, 
146,  213)  (see  p.  12). 

Case  30a. — Agnes  M  ,  sst  21 ,  a  servant  at  a  much 

frequented  public-house  in  Green  Street,  was  a  very  mild 
case,  and  was  never  seen  by  a  doctor  at  all.  After  ailing 
a  few  days,  she  developed  one  or  two  spots  on  August  20th, 
and  was  sent  home  a  day  or  two  later,  to  her  mother,  living 
in  Cocldiedge,  a  distant  part  of  the  town,  where  her  sister 
developed  the  disease  two  weeks  later,  and  several  fi'iends 

and  relatives  took  the  disease.    Like  Case  6  (MaryT  ), 

this  young  woman  lived  at  a  popular  place  of  resort.  This 
ease  was  never  isolated  at  all. 

Case    12.— Jno.    A  ,  set.    31,   Winwick  Road,  a 

severe  confluent  case,  developed  the  eruption  on  August 
22nd.  The  same  "  doctor's  assistant,"  who  attended  the 
first  three  cases,  declared  this  case  not  to  be  small-pox,  but 
the  mother,  thinking  otherwise,  sent  for  another  doctor, 
and  the  case  was  removed  on  the  24th.  He  died  on  the 
30th.    At  home  with  the  eruption  out  for  three  days. 

Case  11. — William  B — — ,  set.  26,  an  ironworker  at 
Dallam  Forge,  living  in  Winwick  Street,  developed  the 
rash  on  August  23rd.  The  case  was  a  mild  one,  but 
jjromptly  recognised,  and  removed  to  hospital  on  August 
24th. 

Case  15. — Thomas  J  ,  set.  44,  Percy  Street,  brother 

of  the  landlord  of  the  public-house  where  case  30e  (ante) 
served,  developed  the  eruption  on  August  23rd.  The  case, 
a  discrete  one,  was  seen  by  a  doctor  on  the  24th,  and 
notified  on  the  25th. 

But,  unfortunately,  the  Borough  Fever  Hospital,  where  it 
was  never  possible  to  receive  more  than  13  cases  at  one 
time,  was  now  quite  full,  and  ihis  man  was,  therefore,  left 
at  home  altogether.  This  overcrowding  of  the  Hospital 
was  [itself  a  source  of  danger  to  the  inmates,  as  will  be 
seen  directly. 


August 
22nd. 


August 
23rd. 


August 
iSrd. 


Table  11. 

Giving  some  Particulaes  of  the  16  Cases  forming  Geoup  II. 


Case  No. 

and 
Book  Ee- 
fercnce. 


Name. 


Age. 


Address 
and  District  of 
Town. 


Date  of 
'  Rasb. 


Days  Unisiolated 
with 
the  Rash  out. 


T.ype  of 
Case. 


Result 
(Re- 
covery 

or 
Death). 


Cause  of  delayed  Removal 
to  Hospital. 


r-  O  <p 

■pii 


o  ^  o; 

■sp 


VL 
15 

VI. 


V 

6a  _ 

a 


V. 

20 
IV. 

1 

IV. 
1 

VII. 

1 

si- 
1 

P^in. 
i 

1 


,.  V. 
4 

A- 

11 

M- 

12 

A- 

20 

B- 

15  111- 

J- 

L— 
D~ 
C— 
B- 
V- 


-,  Hettie 
Richard- 
Emanuel 
Mary  - 

— ,  David  - 

-,  Josiah  • 
— ,  Agnes  - 
-,  John 
-,  William - 
-,  Thomas  > 


Howard  Street  - 

Howard  Street  - 

Guardian  Street  - 

Priestly  Street  - 

Kitchen  •  maid, 
Borough  Pever 
Hospital. 

Borough  Pever 
Hospital. 

Liverpool  Road  - 
Guardian  Street  • 
Haydock  Street  • 


A  lodging-house 
on  Priars  Green 
whence  R- 


(Case  1)  came. 
"Workhouse 

Green  Street 

Winwick  Roacl 

Winwick  Street 

Percy  Street 


Aug.  leth 
Aug.  17th 
Aug.  17th 
Aug.  17th 
Aug.  18th 

Aug.  18  th 
Aug.  18th 
Aug.  18th 
Aug.  18th 


Aug.  '19th 
or  17th. 


Aug.  19th 
Aug.  20th 
Aug.  22nd 
Aug.  23rd 
Aug,  23rd 


Eleven  days 

Seven  days 

Unnotified,  never 
isolated. 

Four  days  - 
0  days  - 

0  days 
Eour  days  - 
Pour  days  - 
Six  days  - 
Unknown  - 

I^ever  removed 
fi-om  workhouse. 

Never  isolated 

Three  dayn 

Removed  next  day 

Never  removed  to 
hospital. 


Disc.  ■ 

ConD.  ■ 
JMild 
Mild 
Mild 

Mild 

Oonfl. 

Mild 

Confl. 

Disc. 

Mild 

Mild 

Confl. 

Mild. 

Disc, 


R. 

D. 
R. 
R. 
R. 

R. 

R. 
R. 
R. 
R. 

R. 
R, 
D. 
R. 
R. 


Non-recognition  "by  doc- 
tor's assistant. 

Non-recognition  by  doc- 
tor's assistant. 

Non-recognition  by  doc- 
tor's assistant. 

Did  not  send  for  doctor 
In  fever  hospital 

In  fever  hospital  - 

Mistaken  by   doctor  for 
scarlet  fever. 

Did  not  send  for  a  doctor  - 
Non-recognition  by  doctor 
Walked  up  to  hospital 


Discussion  between  Guar- 
dians and  Corporation. 

Never  seen  by  a  doctor  at 
all. 

Non-recognition   by  doc- 
tor's assistant. 

Not  seen  by  a  doctor  be- 
fore. 

No  room  for  reception  into 
hospital. 


3 
1 

1 

2 

■8  or  9 

0 
0 
0 


*Un- 
kno'vvn. 


*  70  or  more  vagrants  and  labourers  shifting  from  day  to  day  resided  here, 


APPENDIX. 


11 


Remarks  on  Table  II. 

From  Table  II.  it  will  be  seen  that,  if  we  exclude  the 
two  cases  which  occurred  within  the  Borough  Fever 
Hospital,  there  were  only  two  out  of  the  remaining  13 
which  were  promptly  recognised  and  removed.  Ol'  the 
remaining  11  : — 

1  case  remained  at  home  1 0  days  with  the  rash  out. 

1  „  „  7  ,)  3J 

1  ,,  ,j  6  >5  >> 

3  cases  ,,  „  4          ,,  ,, 

1  case   ,,          „  >)       _  )) 

and  four  cases  were  never  removed  to  hospital  at  all. 

As  regards  the  cause  of  delay  in  removal  it  will  be 
observed  that  in  four  cases  the  patient  on  his  friends  did 


not  consult  a  doctor  immediately  (Cases  6,  8,  4,  30a),  and 
one  of  these  was  never  seen  or  notified  at  all.  Three  of 
them  were  very  mild  cases,  and  the  infections  resulting  from 
them  were  not,  comparatively  speaking,  very  numerous. 

Four  cases  were  seen  and  not  recogniaed  by  the  "■  doctor's 
assistant,"  acting '  in  the  absence  of  his  principal  (Cases  13, 
10,  Ga,  12),  and  one  of  these  was  never  notified. 

Two  other  cases  were  not  recognised  by  their  doctor ; 

Two  cases  were  already  in  the  Fever  Hospital ; 

One  was  left  in  the  workhouse  ;  and 

One  had  to  be  left  at  home  because  the  hospital  was 
full. 

In  all  the  cases  removal  was  very  prompt  after  notifica- 
tion, excepting  in  tlie  last-named  case. 


B. — Source  of  Infection  of  15  cases  in  Group  II. 
(August  16-23.) 

We  have  seen  that  the  first  case  (R  )  was  for  a  long 

while  the  only  known  case  in  the  town,  that  he  was  walked 
up  to  the  hospital  on  July  28th,  that  he  escaped  on  the 
30th,  and  died  on  August  5th. 

Now,  the  circumstances  that  all  the  cases  of  Group  II. 
developed  the  disease  within  a  few  days  of  each  other, 
and  that  this  group  was  preceded  and  followed  by  quiet 
intervals  without  cases,  render  a  common  source  of  in- 
fection highly  probable.     And  as  R  was  the  only 

known  source  at  this  time,  it  seems  highly  probable  that  he 
was,  directly  or  indirectly,  the  cause  of  them  all.  More- 
over, there  are  certain  other  facts  which  render  it  still 
more  probable  that  he  was  the  source. 

1.  The  appearance  of  the  eruption  in  all  the  cases  in 
Group  II.  took  jilace  between  17  days  after  his  escape 
from  hospital,  and  16  days  after  his  death. 

2.  His  excursion  from  the  hospital  must  have  brought 
him  into  direct  contact  with  a  large  number  of  people,  and 
although  some  of  the  cases  of  this  group  were  scattered 
over  the  town,  they  all  lived  along,  or  adjacent  to,  the 
routes  he  is  known  to  have  traversed. 

3.  Even  after  death,  R   is  accredited  with  spread- 
ing infection,  for  it  was  alleged  that  five  of  these  cases 
contracted  the  disease  from  a  man,  who  after  assisting 
at  his  burial  on  August  5th  spent  the  evening  at  an 
inn  in  the  vicinity  of  Old  Borough  Hospital.  One  of  these 
five  was  a  servant  there,  and  the  other  four  were  known 
to  be  regular  frequenters  of  this  inn. 

But  one  of  the  officials  of  the  hospital  (the  hospital 
keeper)  was  also  a  frequent  visitor  at  this  inn  ;  and  since 
the  rash  in  these  five  cases  appeared  respectively  on  the 

17th  (H  ),  18th  (D  ),  18th  (G  ),  20th  (M  ), 

23rd  (J — ■ — ),  of  August,  it  seems  less  probable  that  they 
all  took  infection  on  the  same  day  than  on  different 
occasions. 

The  incubation  of  the  cases  in  this  group  may  be  thought 
long  (as  in  Case  D.,  p.  8),  but  14  of  these  15  early  cases 
had  ample  opportunity  of  incurring  infection,  either 
directly  from  Case  1,  or  through  the  mediation  of  a  third 
person  or  object. 

It  is  of  course  possible  that  there  existed  other  undis- 
covered cases  as  sources  of  infection  to  some  of  these  15, 
but  no  evidence  of  their  existence  was  obtainable. 

How  the  disease  arose  in  the  hospital  (where  two  of 
these  15  early  cases  occurred),  and  the  workhouse  (where 
one  occurred),  and  how  it  spread  therein,  will  now  be 
considered. 


0. — Spread  of  Small-pox  within  the  Old  Borough  Fever 
Hospital,  Aikin  Street. 

How  the  disease  spread  here  was  a  little  difficult  to 
investigate  at  the  time  I  commenced  this  inquiry,  December 
1892,  but  the  following  facts  are  worthy  of  attention : — 

R  ,  the   navvy  (Case  1),  on  his  admission  (July 

28th)  to  the  hospital,  was  placed  in  the  Doecker  tent 
(marked  k  on  plan,  p.  61),  where  he  died  on  August 
5th.  He  was  attended  by  a  nurse  who  .slept  in  the  same 
structure,  and  subsequently,  after  his  escape  on  July  ."JOth, 
by  a  male  attendant  at  night ;  both  ofv/hom  gave  evidence 
that  he  was  delirious  most  of  the  time. 

The  persons  who  contracted  the  disease  within  the 
hospital  were  a  kitclienmaid,  a  nurse  in  charge  of  the 
small-pox  cases,  and  eight  or  nine  scarlet  fever  patients  ; 
10  or  11  persons  in  all  (vide  Table  III.  at  foot  of  next  page) . 


arose  m  pa- 
vilion a. a. 


Jases  in  pa- 
vilion b.h. 


The  first  person  to  contract  the  disease  within  the  hos-  Position  of 
pital  was  the  kitchenmaid,  Case  2  (who  had  not  been  cases  and 
re-vaccinated),  who  daily  fetched  and  cleanssd  the  plates  and  Tnfeltion. 
dishes  u.sed  in  the  Duscker  tent.    It  was  quite  obvious  August\%tli. 

that  this  and  the  next  case  took  the  disease  from  R-  , 

Case  1. 

On  the  same  day  a  little  scarlet  fever  patient.  Case  3, 
who  had  been  up  and  about,  developed  the  disease.  She 
was  sleeping  in  the  acute  scarlet  fever  pavilion  (a.a.,  hos- 
pital plan,  p.  61)  at  that  time,  but  soon  after  the  appearance 
of  the  rash  the  child  was  moved,  probably  on  account  of 
the  crowed  state  of  the  hospital,  over  to  the  nurses  "  duty 
room  "  ill  the  centre  of  the  convalescent  scarlet  fever  pavi- 
lion {h.h.)  opposite,  in  which  all  the  cases  but  two  subse- 
quently arose. 

Only  two  cases  (Cases  207  and  227a)  subsequently  oc-  Cases  lohicJi 
curred  in  pavilion  a.a.  Case  207  was  a  scarlet  fever  patient 
up  and  about.  She  may  have  contracted  the  disease 
either  indirectly  from  Case  3,  or  from  two  young  women 
suffering  from  small-pox,  who  were  sent  up  by  a  doctor 
to  the  hospital  as  cases  of  scarlet  fever,  and  taken  straight 
into  that  pavilion;  for  there  was  no  receiving  or  quarantine 
ward  where  patients  could  be  placed  pending  the  arrival  of 
the  medical  officer  cf  health.  Or,  again,  she  may  have 
contracted  it  from  Case  111,  or  Case  2. 

Case  227a.  was  a  child  who  developed  the  rash  on  the 
14th  day  in  hospital.  She  was  alleged  to  have  incurred 
infection  from  the  ambulance  during  removal  to  hospitals 
while  suffering  from  scarletina. 

The  remaining  seven  cases,  which  included  the  nurse  of 
the  pavilion  b.b.,  arose  among  the  patients  in  pavihon  b.b. 
in  succession,  after  Case  3  was  sent  over  to  the  ''  duty 
room"  there,  and  they  were  evidently  traceable  to  that 
origin.  Cases  55«  and  G0«  were  treated  along  with  Case  3 
in  the  nurses'  duty  room  in  the  centre  of  that  pavilion  (b.b.) 
The  later  cases  as  they  arose  here  were  sent  over  to  the 
"typhoid  block"  (c.c),  which  v/as  now  being  used 
temporarily  for  small-pox  cases  from  outside. 

It  seems  clear  that  R  was  a  source  of  direct  contagion 

to  Cases  2  and  3 ;  that  Case  3  was  a  source  of  direct  conta- 
gion to  seven  others  in  pavilion  b.b.,  as  represented  in  the 
annexed  diagram.    (Diagram  I.) 

It  did  not  appear  that  the  scarlet  fever  patients  in 
hospital  were  re-vaccinated  at  the  timo  of  the  outbreak  of 
small-pox.  The  nine  scarlet  fever  p  Jients  v.'ho  contracted 
small-pox  had  never  been  vaccinat'  -since  infancy.  Two 
of  them  were  unvaccinated,  and  o''  .;hese  one  died. 

It  was  stated  that  all  the  Borough  Fever  Hospital  staff 
were  re-vaccinated  in  May,  18.02,  but  the  two  above 
mentioned  (viz.,  kitchen-maid,  2,  and  nurse.  111)  had  not 
been  re- vaccinated.*  They  are  stated  to  have  joined  after 
that  date. 

The  number  of  scarlet  fever   patients  in  hospital  in  Proportion 
August  was  about   75 ;   the   number  admitted   during  "*^'^'^'''^<^- 
September  was  58,  October  57,  November  28 ;  the  officials 
numbered  about  14;  ao  that  the  number  of  persons  ex- 
posed within  the  hospital  during  this  time  was  232  (chiefly 
children),  of  whom  11,  or  47  per  cent.,  took  small-pox. 

This  does  not  include  the  two  persons  mentioned  in  the 
note  at  foot  of  Table  III. 

The  proximate  cause  of  the  spread  of  small-pox  within  f^^'f^^ 

the  Borough  Fever  (or  Isolation)  Hospital,  Aikin  Street,  ^/^spltall'' 

was  undoubtedly  insufficient  isolation  of  R  ,  (Case  1), 

and  of  the  other  cases  as  they  arose. 

The  task  of  isolation  was  rendered  extremely  difficult 
by  reason  of  the  insufficient  accommodation  provided  by 
the  Sanitary  Authority,  and  the  consequent  overcrowding 
among  the  scarlet  fever  patients.    This  was  the  real  source 

•  The  nurse  subseciueiitly  stated,  ^that  she  was  re-viicclnated  a  few 
days  before  the  eruption, 
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of  all  the  mischief ;  but  there  are  three  other,  contributory, 
causes, — 

1.  When  the  matron  of  a  hospital  is  the  chief  resident 
official  of  a  hospital,  it  is  very  desirable  that  she  should  be 
possessed  of  exceptional  qualities  for  the  post.  I  was 
informed  that  none  of  the  nursing  staff  had  had  any 
previous  hospital  training  or  experience  prior  to  their 
appointment  at  the  Aikin  Street  Hospital.  Though  at  the 
time  of  the  outbreak  the  matron  had  held  the  post  for 
five  years  nreviously. 

2.  The  fact  of  there  being  no  quarantine  or  receiving 
ward  where  patients  could  wait  pending  the  arrival  of  the 
doctor,  and  pending  diagnosis,  is  certainly  a  very  serious 
defect  in  an  isolation  hospital.  Two  instances  have  been 
mentioned  of  the  consequences  arising  therefrom. 

3.  In  dealing  with  contributory  causes  some  authorities 


would  urge  J  that  re -vaccination  of  all  the  scarlet  fever 
patients  and  inspection  of  the  entire  staff  at  this  time 
would  have  been  a  reasonable  precaution. 

The  foregoing  narrative  sufficiently  explains  the  serious 
spread  of  small-pox  within  the  Fever  Hospital  \yithout  the 
intervention  of  the  hypothesis  of  aerial  convection  (p.  66). 

D. — Origin  and  Spread  of  Small-pox  in  the  Warrington 
Workhouse. 

The  workhouse,  like  the  hospital,  was  early  invaded  by 
the  disease,  and  being  only  separated  from  the  latter  by  a 
high  wall,  the  incident  possesses  some  interest. 

The  first  person  attacked  was  a  little  boy,  Josiah  A  , 

set.  4  (Case  5),  S  permanent  inmate  of  the  girls'  school, 
situated  in  a  part  of  the  building  adjacent  to,  and  only  120 

t  Metropolitan  Asylums'  Board  Report,  1891,  pp.  61, 62. 


Original 
case. 

August  19th 


Table  III. 

Particulars  of  11  Cases,  forming  part  of  Groups  II.,  III.,  and  IV.,  arising  among  the  Inmates  of 

Borough  Fever  Hospital. 


the  Old 


Case  No. 
and 
Sook 

Primary  Vaccination. 

Name  of  Patient. 

Sex. 

Age. 

Admission  to 
Hospital. 

Date  of 
Rash. 

Position  in  Hospital 
at  Time  of  Infection. 

Date. 

Marks. 

Re- 
vaccination. 

Reference 

No. 

Charac- 
ter. 

Area. 

,  [V. 

2  — 
1 

M  

— ,  Alice 

r . 

25 

Kitchenmaid 
in  hospital 
since  May. 

Ann.    1  Qf 

Administrative  block 

Infancy 

2 

W.  fov. 

II. 

Never. 

311- 
1 

L  

-,  Hettie*  - 

r. 

9 

Aug.  2nd 

Aug.  18th  - 

Acute  scarlet  fever  pa- 
vilion (a.a.),  then  put 
over  in  duty  room  of 
pavilion  (b.b.).* 

Infancy 

1 

Fov.  cic. 

III. 

Never. 

55a  — • 

23 

J  

-,  Ada 

F. 

9 

Aug.  12th  - 

About  Sept. 
12th. 

Convalescent  scarlet 
fever  pavilion  (b.b.). 

Infancy 

1 

Fov. 

III. 

Never. 

60a  — 
24 

O'D- 

 ,  Jimmy 

M. 

10 

Aug.  22nd 

About  Sept. 
12th. 

Convalescent  scarlet 
fever  pavilion  (b.b.). 

Infancy 

3 

Fov. 

III. 

Never. 

111  il- 
1 

R  

— ,  Mary  - 

F. 

24 

Nurse  in  hos- 
pital. 

Sept.  30th  - 

On  duty  in  convalescent 
scarlet  fever  pavilion 
(b.b.). 

Infancy 

1 

Fov. 

I. 

A  day  or  two 
before  the 
eiTiption. 

207  m 

2 

K  

— ,  Mary*  - 

F. 

25 

Sept.  28th  - 

Oct.  17th  - 

Acute  scarlet  fever  pa- 
vilion (a.a.),  then  sent 
over  to  duty  room  of 
pavilion  (b.b.).* 

Infancy 

2 

Plane 
marks. 

IV. 

Never. 

227a  II: 
1 

C  ,  Elizabeth 

(contracted  out- 
side ?).t 

F. 

13 

Oct.  13th 

Oct.  26th  - 

Acute  scarlet  fever 
])avilion  (a.a.),  or 
ambulance. 

Ur 

vacc 

inated 

281  Ili- 
15 

W— 

— ,  Alice  - 

F. 

7 

September  - 

Sent  home 
Oct.  31st; 
rash,  Nov. 
3rd. 

Convalescent  scarlet 
fever  pavilion  (b.b.). 

Infancy 

3 

Marks 

Never. 

302 

M  

— ,  John  • 

M. 

11 

September  ■ 

Sent  home 
Oct.  31st ; 
rash,  Nov. 
7th. 

Convalescent  scarlet 
fever  pavilion  (b.b.). 

Infancy 

2 

Marks 

Never. 

302a  H: 

M — 

— ,  Annie  - 

F. 

7 

Sept.  23rd 

Nov.  9th  - 

Convalescent  scarlet 
fever  pavilion  (b.b.). 

Infancy 

2 

Plane 

IV. 

Never. 

391 

1 

M  

— ,  Mary  - 

F. 

i 

Sept.  8th 

Nov.  nth  - 

Convalescent  scarlet 
fever  pavilion  (b.b.). 

Unvacf 

/inated 

Died  Nov.  SOth. 

*  Consequent  spread  in  convalescent  scarlet  fever  pavilion  (b.b.)  from  both  of  these  cases. 

t  The  mother  attributes  the  source  of  infection  to  her  child  being  taken  to  the  hospital  in  the  same  ambulance  as  a  smali-pox  paiieni  from  same 
street  15  minutos  befdre.    The  rash  appeared  IS  days  afterwards. 

Note. — Two  of  the  above  were  unvaccinated  (227a  and  391),  and  none  had  been  re-vaccinated;  one  of  the  two  unvaccinated  eases  died.  Eight  of 
those  attacked  were  under  14  years  old,  one  was  24,  and  two  25. 

Case  60,  who  attributes  her  infection  to  a  visit  to  the  fever  hospital  14  days  previously,  is  not  included  in  this  table.  Nor  does  it  include  an 
imvaccinated  child  (Case  390),  who  was  discharged  from  the  scarlet  fever  ward  November  7th,  developed  the  rash  of  small-pox  November 
20th,  and  died  November  28th. 


Diagram  I.,  showing  Spread  of  Infection  within  the  Borough  Isolation  Hospital,  and  giving  dates  of  Eruption, 
Case  207  and  227a  are  omitted,  as  there  are  alternative  sources  of  infection. 

Case  I. 

(Eash,  July  26 — Died  August  5.) 


Case  2, 

1 

Case  3. 

(August  18.) 

(August  18.) 
1 

Case  56a. 

Case  60a. 

Case 

Sept.  12.) 


(Sept.  12.) 
 V  


(Sept.  30.) 


Case  281. 
(Nov.  3.) 


Case  302. 
(Nov.  6.) 


Case  302a. 
(Nov.  9.) 


Case  391. 
(Nov.  7. 
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yards  from  the  Dcecker  tent  in  the  Hospital  grounds  where 

El  was  placed  on  July  28th,  whence  he  escaped  on 

July  30,  and  where  he  died  on  Ausrust  5th.    J.  A  

developed  the  rash  on  August  l^th. 

The  source  of  his  infection  was  a  point  of  some  difficulty, 
but  the  following  facts  merit  consideration  : — 

1.  Careful  investigation  showed  that  communication 
between  the  inmates  and  the  officials  of  the  two  buildings 
was  unlikely  to  have  taken  place. 

2.  The  suggestion  of  aerial  infection  was  favoured  by  the 
close  proximity,  but  was  rendered  unlikely  (1)  in  view  of 
more  probable  explanations,  and  (2)  by  the  fact  that  this 
(a  well-vaccinated  child  of  four  yeavs)  was,  as  we  shall  see, 
the  only  instance  among  all  the  cases  which  arose  within  the 
workhouse  during  the  whole  period  of  the  epidemic  ivhere  there 
was  any  doubt  whatever  as  to  direct  infection.  There 
were  on  August  7th,  1892,  294  inmates  and  officials* 
residing  in  the  workhouse,  the  main  building  of  which  is 
only  120  yards  from  the  hospital,  and  the  grounds  of  which 
are  only  separated  from  the  hospital  by  a  wall .  If,  there- 
fore, the  Hospital  formed  a  centre  for  aerial  convection,  it 
is  remarkable  that  all  these  persons  should  have  escaped 
infection  by  this  means. 

3.  Possibly  infection  was  brought  to  him  from  the 
public-house  already  referred  to  (p.  11,  para.  3)  by  some  of 
the  workhouse  officials  who  were  known  to  frequent  it. 
August  5th  would  tally  with  his  date  of  infection. 

4.  Possibly  it  was  brought  to  him  by  some  of  the 
officials   or   inmates  of  the  workhouse  who  frequently 


*Inflrn:,  122;  able-bodied,  107; 
officials,  13  ;  total,  294. 


persons  under  sixteen,  52;  paid 


visited  the  little  provision  shop  close  to  the  workhouse, 

where  Case  6  occurred  (rash  August  17th,  p.  9.)  R  

(the  first  case.  Group  I.)  informed  the  constable  who  appre- 
hended him  that  he  had  left  the  hospital  to  look  for  food. 
Would  he  not  naturally  enter  a  provision  shop,  which  he 
must  have  passed  at  some  time  between  2  and  8am.?  At 
any  rate,  it  was  obvious,  from  subsequent  events,  that  both 
this  shop  and  the  public-house  were  centres  of  contagion. 

5.  Many  visitors  and  fresh  admissions  of  the  vagrant 
class,  came  to  the  workhouse  in  the  early  days  of  August, 
not  only  from  Warrington  (from  the  first  infected  lodging- 
house  and  elsewhere),  but  also  from  more  distant  places 
infected  with  the  disease. 

6.  Two    children,  named    L  ,  were    admitted  on 

August  2nd,  and  placed  in  the  same  dormitory  with  little 

A  ,  who  had  been  in  constant  communication  with 

their  cousins  in  Mill  Street,  who  developed  so-called 
"chicken-pox  "  about  this  time.  Subsequently  the  father 
of  these  latter  died  of  confluent  small-pox  (Case  377). 

It  seems,  therefore,  highly  probable  that  the  origin  of  the 
infection  of  the  first  case  in  the  workhouse  was  one  of  the 
last  four  named  possible  sources  of  direct  contagion,  though 
which  particular  one  was  hard  to  decide  at  the  time  of  my 
inquiry. 

As  the  Urban  Sanitary  Authority  refused  to  take  little 

A  into  the  Borough  Fever  Hospital,  he  was  taken  (Aug. 

26)  over  to  the  "fever  ward"  attached  to  the  workhouse, 
and  an  attendant  told  off  to  look  after  him. 

I  am  indebted  to  the  matron  of  the  workhouse  for  the 
following  very  lucid  account  of  the  subsequent  spread  of 
the  disease  within  the  workhouse ;  the  accuracy  of  which 
1  had  ample  opportunity  of  confirming.  The  cases  form  a 
series  of  direct  contagions  from  the  little  boy  J.  A  . 


Subsequent 
caets. 


Table  IV. 

Pabticulaes  of  Six  Cases,  forming  part  of  Groups  II.,  III.,  and  IV.,  arising  among  the  inmates  of  Workhouse. 


Case  No. 
and 
Book 

Reference 


Name  of  Patient. 


Sex. 


Age. 


Date  of  Rash. 


Position. 


Type  of  Case. 


Primary  Vaccination. 


Date. 


No, 


Charac- 
ter. 


Area. 


Re-vaccinationj 


5 

V. 

4 

44 

V. 

4 

45 

V. 

4 

46 

V. 

4 

146 

V. 

4 

V. 

213 

4 

M. 
P. 
F. 
F. 
M. 
M. 


19th  Aug. 
9th  Sept. 
9th  Sept. 
9th  Sept. 
7th  Oct.  - 
20th  Oct. 


Infants'  school  - 
Nurse 

Female  sick  wards 
Female  sick  wards 
Male  sick  wards  - 
Male  sick  wards  - 


Mild  - 

Mild  - 

Disc.  - 

Disc.  - 

Disc.  - 

Disc.  - 


Infancy 
Infancy 

Infancy 
Infancy 
Infancy 


Fov.oic. 


Fov.cic, 
V.  good 
marks. 
Doubtful. 


Unknown. 


Faint 
Fov. 


Fov. 


Never. 
Never. 
Never. 
Never 
Never. 
Never. 


Diagram  II. 

Showing  how  Infection  spread  to  Five  Occupants  of  the  Workhouse. 

Case  5. 
(Rash,  Aug.  19.) 


Through  medium  of  Case  44. 


Case  44. 
(Rash,  Sept.  9.) 


Case  45. 
(Rash,  Sept.  9.) 


Case  46. 
(Rash,  Sept  9.) 


Case  146. 
(Rash,  Oct.  7.) 
Through  medium  of  a  nurse. 


Case  213. 
(Rash,  Oct.  20.) 
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September        Second  esse  (No.  44.),  rash,  Friday,  September  9th,  was 
a  nurse,  having  good  primary  vaccination  marks,  but  not 

re-vaccinated,  who  had  carried  little  A          over  to  the 

fever  ward  of  the  workhouse  14  days  before,  Eriday,  August 
26th. 

Third  and  fourth  cases  (Nos.  45  and  46)  were  inmates 
under  the  care  of  the  nurse  (Case  44).  These  two  developed 
the  eruption  on  the  same  day  as  the  nurse,  and  were  clear 
illustrations  of  conveyance  of  infection  by  a  third  person  ; 
who  in  this  instance  also  contracted  the  disease  herself. 
October  1th.  fifth  case  (No.  146,  rash  October  7th),  contracted  the 
disease  from  a  nurse  who  now  looked  after  the  small-pox 
cases,  to  whom  he  went  daily  to  have  his  leg  dressed; 
another  illustration  of  conveyance  by  a  third  person. 

Sixth  case  (213),  Philip  H  -,  rash   October  20th, 

contracted  the  disease  by  making  the  bed  of  Case  146, 
directly  after  the  latter  had  been  removed  to  the  fever  block 
of  the  Workhouse  on  October  7th. 

Altogether  17  cases*  were  notified  from  the  workhouse, 
but  only  these  six  contracted  the  disease  within  the  build- 
ing. All  the  others  were  brought  in  with  the  eruption  on 
them,  or  developed  it  within  a  few  days. 

All  leave  of,  and  visitors  to,  officials  and  inmates,  were 
stopped  on  August  20th.  Measures  of  quarantine  for  fresh 
admissions  were  adopted  (September  15th),  and  for  the 
isolation  of  cases  as  they  arose,  were  carried  out  as  far  as 
the  resources  of  the  workhouse  would  allow. 

During  August  all  the  officers  were  inspected  and 
urged  to  be  re-vaccinated,  and  many  were  done  Some 
omitted  or  refused  to  be  done,  among  whom  was  the 
nurse  (Case  44). 

Full  particulars  of  the  number  of  inmates  re-vaccinated 
are  given  on  p.  66,  and  it  will  be  seen  that  only  59  were 
re-vaccinated  prior  to  September  19th,  when  the  small-pox 
cases  were  removed  sfrom  the  adjacent  Fever  Hospital  to 
the  temporary  hospital  in  Dallam  Lane. 

Apart  from  the  question  of  vaccination  and  re-vaccina- 
tion, the  cause  of  the  spread  of  small-pox  in  the  work- 
house, as  in  the  hospital,  was  deficient  isolation.  In  all 
cases  after  the  first,  direct  contagion  could  readily  be 
traced.  The  remarkable  absence  of  unexplained  infections 
is  commented  on,  on  p.  66. 

Up  to  October  the  workhouse  had  to  provide  accommo- 
dation for  its  own  cases  as  they  arose  or  were  brought  in. 
Afterwards  the  sanitary  authority  consented  to  receive  them 
in  the  Temporary  Hospital.  Fresh  admissions  were  often 
found  to  be  infected  with  the  disease,  and  had  it  not 
been  for  quarantine  in  the  receiving  ward,  and  good 
management,  the  disease  must  have  spread. 

It  is,  however,  to  the  credit  of  the  workhouse  autho- 
rities that  only  six  cases  ('5'  per  cent.)t  should  have  re- 
sulted among  712  inhabitants^  exposed  in  the  workhouse, 
most  of  whom  are  of  a  low  order  of  inteUigence,  and 
all  dwelling  in  an  institution  neither  designed  by  structure 
nor  adm.inistration  for  the  management  and  isolation  of 
infectious  disease. 


October 
20th. 


Other  eases. 


Procedure. 


Re-vaccina- 
tion. 


Other 
worlcs. 


Cause  of 
spread  in 
Workhouse, 


E. — Other  Consequences  of  Group  11. 
Factories. 

It  has  been  seen  that  as  a  consequence  of  the  cases  of  August  1892. 
Group  II.  the  disease  spread,  (a)  within  the  borough  isola- 
tion hospital  and  (?>)  within  the  workhouse  respectively. 
But  infection  was  also  carried  to  several  difPerent  works 
and  factories  in  the  town  : — 

(c.)  Dallam  and  Bewsey  Forge,  the   chief  ironworks  Infection  of 
of  the  town,  employ  over  2,000  hands.     Here  the  son  ^"^'^^ 
of  Case  13,  worked  all  the  while  (10  days)  that  tlie  case  Forge. 
was  unrecognised  and  unisolated.    Here  also  the  father  of 
Case  10  worked  for  seven  days,  during  which  his  son's 
disease  was  unrecognised  and  unisolated.    Cases  8  and  9 
were  themselves  employed  in  these  works,  and  so  also  was 
the  brother  of  Case  6.   Thus  were  there  alreadyfive  different 
sources  of  infection  to  the  operatives  in  this  forge,  which 
plays,  as  we  shall  see,  such  an  important  part  in  the  subse- 
quent history  of  this  epidemic,  by  its  contiguity  to  the 
Temporary   Small-pox   Hospital.     Altogether  83  cases 
occurred  amongst  the   2,075  employed  in  these  works 
during  the  year  May  18.92  to  May  1893.    They  will  be 
considered  in  detail  subsequently  (pp.  44  and  75). 

{d.)  A  Fustian  Gutting  Shop  in  Wakefield  Street 
employing  100  hands  also   became   infected.     Here  the 

sister  of  Case  8  (C  )  worked  during  the  three  days  he 

was  at  home  and  unisolated  at  a  bench  adjacent  to  the  first 

girl  attacked.   The  sister  of  Case  10  (B  )  also  worked 

here.    Altogether  1 1  of  the  employes  in  this  establishment 
were  attacked. 

(e.)  A  Fustian  Gutting  Shop  in  Aikin  street  was  also 
early  infected.  12  cases  were  taken  in  succession  out  of 
one  of  the  rooms. 

We  have  seen  that  in  consequence  of  the  delayed 
isolation  of  cases  in  Group  II.  the  disease  spread  within 
the  hospital,  and  within  the  workhouse,  and  that  various 
works  in  the  town  became  infected.  Table  II.  (p.  10)  shows, 
in  the  right  hand  column,  that  eight  cases,  besides  the 
workhouse  and  hospital  ones,  occurred  soon  afterwards 
in  the  already  infected  houses  of  this  group. 

But  the  gross  effect  of  Group  II.  was  the  production  of  a  lEffects  of 
crop  of  50  cases  forming  Group  III.,  which  will  be  dealt  with  non-recogni- 1 
next.  And,  beyond  all  doubt,  the  largest  number  of  these 
fresh  infections  resulted  from  the  cases  seen  by  the  doctor's 
assistant,  who  was  acting  in  the  absence  of  his  principal. 
The  evidence  goes  to  show  that  three  out  of  these  four  cases 
were  extremely  well-marked  types  of  the  affection.    It  is 
probable  that  the  epidemic  would  have  been  stamped  out  at 
an  earlier  date  if  these  four  cases  had  been  promptly  recog- 
nised.   It  is   certain  that  the  epidemic,  in  that  event,  j 
would  never  have  reached  the  dimensions  which  it  did.  1 

On  August  23rd,  1892,  the  Town  Council  wrote  to  the  Local  AwffUst2Zrd, 
Gcvernment  Board,  reporting  the  outbreak  of  small-pox,  asking  ^^2-     ,  „ 
cimsent  to  borrow  800/.  under  the  Warrington  Extension  and  i^l'^^^'^  J"^ 
Water  Act,  1890,  to  purchase  a  temporary  structure  for  the  re- 
ception of  small-pox  cases. 

September  5,  1892,  Local  Government  Board  stated  they  were 
unable  to  sanction  a  loan  to  provide  temporary  accommodation. 


Conse- 
quences of 


loan. 


Group  III. 


(August  30th  to  Sdf)tember  13th.)  —50  eases. 


August  SOth. 
Daily  num- 
bers. 


Sources  of 
infection. 


Position  of 
cases. 


After  Group  II.  no  fresh  cases  developed  the  rash  for  six 
days,  but  on  August  30th  three  persons  showed  the  erup- 
tion, two  more  on  the  next  day,  the  daily  number  gradually 
increasing  up  to  eight  on  September  9th,  and  then  gradually 
subsiding  to  one  on  September  13th ;  50  cases  in  all 
during  the  15  days,  August  30th  to  September  13th. 

The  cases  of  the  dressmaker  living  at  the  provision  shop 
in  Priestly  Street,  and  the  servant  at  the  public-house  in 
Green  Street,  already  alluded  to,  were  sources  of  infection 
to  some.  But  the  great  majority  of  this  group  of  cases 
could  be  traced  to  the  three  cases  attended  by  the  doctor's 
assistant,  two  of  which  (13  and  10)  were  treated  at  home 
as  German  measles  for  ten  and  seven  days  respectively, 
whilst  the  third  (6a)  was  out  and  about  all  the  time. 

Concerning  the  position  of  these  50  cases,  three  were  in 
the  workhouse,  two  in  the  hospital,  and  no  fewer  than  30 

*  In  addition  to  the  six  just  mentioned,  there  were  Nos.  32,  78,  206, 
473,  474,  475,  487,  5.53,  557,  564,  610. 

t  As  compared  with  4'7  percent,  among  the  scarlet  fever  patients 
and  officers  in  the  Borough  Fever  Hospital. 

i  Number  ol  officers  and  inmates  on  August  7th,  1 892,  294,  add  60 
fresh  admissions  iter  month  (averajre)  in  August,  September,  October, 
INovemher.  and  Desemuer,  estimated  at  352=total,  713. 


lived  in  the  neighbourhood  of  the  three  patients  just 
mentioned,  close  by  the  Old  Fever  Flospital  in  Whitecross 
Ward.  The  remaining  15  were  scattered  in  different  parts 
of  the  town,  but  traceable  in  almost  every  instance  to  some 
communication,  on  pleasure  or  on  business,  with  the  people 
in  the  infected  quarter,  the  southern  part  of  Whitecross 
Ward.* 

The  largest  number  of  small-pox  cases  which  the  Old  jggi^ff^„ 
Fever  Hospital  (Aikin  Street)  could  receive  was  13,  and  i/^j  group". 
we  have  seen  that  this  number  was  reached  a  week  or  more 
before  this  date,  for  the  last  Case  in  Group  II.  (Case  15, 
rash  Aug.  23rd)  was  left  in  his  own  home  on  this  account. 
What,  therefore,  was  to  be  done  with  the  50  cases,  Aug. 


*  The  positions  occupied  by  these  15  scattered  cases,  and  the  number 
of  days  spent  at  homo  with  the  rash  out  are  as  follows :— Golborne 
Street  (15  days)  ;  Shepherds'  Row  (14  days)  ;  Dixon  Street  (never 
removed) ;  Knutsford  Road  (never  removed)  ;  Catherine  Street 
(13  days)  ;  Winwioh  Street  (admitted  to  and  kept  in  worlchouse)  ; 
Church  Street  (7  days) ;  two  cases  in  Pierpoint  Street  (10  and  11  days 
respectively),  where  so  many  Dallam  and  Bewsey  men  lived ;  Hopwood 
street  (never  removed)  ;  Church  Street  (nine  days)  ;  Latchford 
(TO  days)  ;  Kendrick  Street  (unremoved) ;  Cockhedge  (9  days)  ;  Bewsey 
Koad  lunremoved). 
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30th  to  Sept.  13th?  As  beds  became  vacant,  four  of 
them  were  taken  into  the  hospital,  but — 

26  of  them  were  left  at  home  for  periods  varying  from  3 
to  22  days  with  the  eruption  out. 

14  others  were  never  removed  to  hospital  at  all,* 

4  remained  in  the  Workhouse,  and, 

2  were  already  in  the  Hospital. 


On  this  date  the  Town  Council,  at  their  monthly  meeting,  em- 
powered the  medical  officer  of  health  and  the  borough  surveyor 
to  purchase  a  suitable  structure  lor  the  receiition  of  small-pox 
cases,  which  was  to  be  erected  on  land  that  it  was  proposed  fo 
acouire,  situated  behind  the  Borough  Fever  Hospital,  Aikin  Street. 

This  land  was  finally,  after  two  years'  deliberation,  bought  by 
the  Town  Council  at  their  meeting  on  October  4th. 

Arrann-ements  were  made  for  a  building  of  ;the  same  size  as  the 
existing°pavilions,  to  be  completed  in  14  days.  But  by  September 
8th  38  cases  had  been  notified,  by  September  10th  46  cases,  by 
September  12th  53  cases,  and  it  soon  became  obvious  that  it  was 
too  late  to  adopt  such  measures  as  these,  and  that  far  larger 
accommodation  would  be  required. 

As  a  matter  of  fact  this  building  was  never  used  for  small-pox 
cases.  Its  completion  did  not  take  place  until  far  into  October, 
and  was  then  made  use  of  to  relieve  the  overcrowded  state  of  the 
other  parts  of  the  Old  Fever  Hospital  with  scarlet  fever  patients. 

The  medical  officer  of  health  had  at  various  times  made  sugges- 
tions, both  before  and  after  the  commencement  of  the  outbreak,  as 


to  certain  desirable  procedures,  but  it  was  not  until  the  meeting  of 
the  Town  Council,  on  September  6th,  that  "  the  medical  officer  of 
"  Health  was  empowered  to  do  everything  he  might  consider 
"  necessary  under  the  emergency." 

On  the  representation  of  the  medical  officer  of  health  the  lieptemher 
Sanitary  Authority  began,  in  the  early  part  of  Sc])tember,  to  take  1S92. 

steps  to  provide  additional  accommodation  in  the  northern  f  art  o!'  '-'P'^ning  of 

the  town.    Here  some  disused  uionvvouks  were  converted  into  lio^pifril 
a  temporary  hospital,  and  opened  for  the   reception  o? 
cases  on  Monday,  September  19th,  1892. 

The  building  was  situated  at  the  end  of  Dallam  Lane,  on  the 
northern  fringe  of  the  inhabited  part  of  the  town,  and  it  was 
known  as  the  Dallam  Lane,  New,  or  Hope  Hospital. 

Sixty-four  cases  of  small-pox  were  notified  up  to  this  time 
(September  19th),  which  was  in  many  ways  the  most  memorable 
date  in  the  history  of  the  outbreak,  as  will  subsequently  be  seen. 

11  cases  in  the  old  hospital  were  then  removed  to  the 
new  one ;  and  the  centre  of  infection  seems  also  to  have 
shifted  about  this  time  from  Howard  Street,  beside  the  old 
hospital,  to  Dallam  Lane  and  other  streets  near  the  new  hospital. 
The  causes  of  this  transfer  will  be  considered  on  p.  69  (Part  II.). 


The  ordinary  arrangements  for  vaccination  are  that  vaccinations 
are  done  once  a  week  at  one  station  in  Golborne  Street  for  the 
whole  town. 

On  September  7th,  1S92,  in  pursuance  of  a  recommendation 
from  the  public  vaccinator,  the  guardians  arranged  to  open  a 
special  additional  vaccination  station,  at  Piiestly  Street  in  the 
infected  district  beside  the  Old  Borough  Fever  Hospital,  for  four 
weeks,  for  the  purpose  of  carrying  out  re-vaccinations  one  day 
per  week. 


Vaccination 
September 


Group  IV. 


(September  18th  to  November  12th.) — 308  cases. 


September 
nth. 
Weekly 
number  of 


Source  of 
infection. 


Situation, 


Isolation, 


There  had  been  a  lull  in  the  cases  during  the  week  ended 
Sept.  17th,  during  the  last  five  days  of  which  only  two 
cases  occurred  ;  and  it  seemed  as  though  the  consequences 
of  the  non-recognition  and  non-isolation  of  the  earlier  cases 
were  dying  away.  But  next  week  (ended  Sept.  24th),  27 
persons  developed  the  rash ;  35  the  next  (Oct.  1st),  and 
the  weekly  figure  varied  between  these  numbers  up  to 
Nov.  5th.  Finally,  during  the  week  ended  Nov.  12th,  88 
persons  developed  the  eruption. 

Group  IV.  is  clearly  traceable  to  the  cases  left  at  home 
by  reason  of  the  lack  of  the  hospital  accommodation 
(Aug.  23),  which  was  remedied  by  the  temporary  hospital 
on  Sept.  19th.  For  two  weeks  (from  about  Sept.  5th  to  Sept. 
19th),  i.e.,  until  the  opening  of  theiSew  Temporary  Hospital, 
there  was  no  place  to  which  cases  as  they  arose  could  be 
removed  ;  and  we  find  on  this  date,  Sept.  19th,  that  there 
were  no  fewer  than  40  cases  of  small-pox  which  had  remained 
in  their  own  homes,  after  the  appearance  of  the  rash,  for 
periods  varying  from  7  to  21  days,  surrounded  by  ignorance, 
dirt,  and  in  many  cases  destitution  ;  for,  as  we  shall  see, 
all  the  infected  houses  in  the  Warrington  epidemic,  with 
few  exceptions,  belonged  to  the  labouring  and  lower 
classes,  t 

As  regards  the  situation  of  these  46  unisolated  patients, 
28  of  them  lived  in  the  neighbourhood  of  the  Old  Fever 
Hospital  (Whitecross  Ward),  near,  and  mostly  in  same 

street  as  S         (13),  H          (6a),  and  B  (10).  The 

other  18  were  scattered  pretty  evenly  over  the  rest  of  the 
town.J 

Thus  we  see  that  there  were  on  Sept.  19th  46  persons 
each  capable  of  forming  a  centre  for  the  spread  of  the  dis- 
ease, and  it  is  not  difficult  to  account  for  the  continued 
increase  in  the  number  of  cases.  Eighteen  of  these  46 
were  never  admitted  to  hospital  at  all ;  the  others  were, 
after  Sept.  19th,  removed  as  fast  as  accommodation  could 
be  provided  in  the  ITew  Hospital,  but  the  resources  of  the 
town  were  taxed  to  the  uttermost. 


*  The  numbors  and  positions  oE  these  11  unfeinoved  cases  are  as 
follows  — No.  19,  in  Howard  Street,  No.  -23,  in  Howard  Street,  No.  28, 
in  Howard  Street,  No.  2il,  in  Howard  Street.No.  3.3,  in  Dixon  Street,  No. 
36  in  Knutstord  Uoiiil,  No.  24,  in  "Wakefield  Street,  No.  3!),  in  Hostoetc 
Street  No.  5ti,  in  Wakelield  Street,  No.  .IS,  in  Hopwood  Street,  No.  47, 
in  Selby  Street,  No.  59,  in  Kendrick  Street,  No.  48,  in  Brierly  Street,  No. 
53,  in  Be.wse.v  Road. 

t  Numbers  o£  the  4S  cases  unisolated  on  Sept.  Ittth  :— 1  15, 13,  in,  21), 
23,  24,  25,  2fi,  27,  28,  29,  3(1,  30f(,  31,  32,  33,  34,  35,  3G,  37,  38,  39„  42,  43,  44,  45, 
4fi,  47,  48,  4!l,  50,  51,  53,  5 1.,  53,  56,  57,  58,  59,  (iO,  61,  62,  63,  and  64. 
X  Cases  ot  dehiyed  removal  jciitteredover  the  town  on  Sept.  19th,  not  in 
tlie  Whitecross  Ward.  The  numbers  in  lirackets  signify  the  days  spent 
at  homo  with  rash  out.  31  (15),  .30  (14),  37  (13),  40  (7),  43  (11),  49  (10), 
50  (9),  51  (10),  .W  (9)  ;  and  nine  were  never  taken  to  hospital  at  all,  viz., 
Nos.  33,  36,  32,  44,  45,  46,  68,  59,  55- 


As  to  the  cause  of  the  excessive  number  during  th^  week 
ended  Nov.  12th,  it  may  be  seen,  on  referring  to  a  period 
two  weeks  prior  to  this  one,  that  between  October  l4tli  and 
October  26th  there  were  25  cases*  of  delayed  removal 
for  varying  periods  of  time  from  3  to  14  days  after  the  rash 
appeared,  and  five  others  were  never  removed  at  all.  It 
will  be  a  matter  for  subsequent  consideration  (p.  69)  how 
far,  and  in  what  manner,  the  New  Hospital  itself  acted  at 
this  time  (Oct.  26th)  as  a  means  of  spreading  the  disease, 
for  many  cases  arose  around  it.  36  of  these  88  cases  arose 
among  the  Dallam  and  Bewsey  forgemen,  the  cause  of 
which  is  referred  to  on  p.  75. 

At  this  point  (Nov.  12th)  the  epidemic  reached  its 
climax.  Hereafter  we  only  have  to  consider  the  contini;- 
ance  (Group  V.),  and  the  decline  (Group  VI.)  cf  ttie 
epidemic. 

As  regards  the  position  of  the  earlier  group  of  cases 
we  saw  that  they  arose  largely  beside  the  Old  Fever 
Hospital,  that  is  among  tlie  inhabitants  of  Howard  Street, 

where  S  -,  H  ,  and  B  (p.  9,  ante)  lived.  But  in 

October  and  November  the  centre  of  infection  seems  to 
have  been  changed  to  the  northern  end  of  Dallam  Lane, 
Stamford  Street,  Pierpoint  Street,  and  Win  wick  Road, 
streets  in  the  neighbourhood  of  the  New  Hospital. 

It  will  subsequently  be  seen  (pp.  67  and  68)  that  the 
arrangements  for  enclosing  this  New  or  Temporary  Hos- 
pital, and  cutting  off  communications,  were  very  imperfect, 
and  that  this  establishment  itself  constituted  a  prolific 
source  of  infection  to  the  inhal)itants  of  the  town  in 
general,  and  those  living  near  in  particular. 

On  .September  21st,  1892,  the  Guardians  decided  to  establish  14 
days'  quarantine  for  all  fresh  admissions  to  the  workhouse,  the 
workhouse  board-room  to  be  converted  to  that  purpose. 

Mr.  J.  Guest  Gornall,  RIB.,  BLA.,  was  appointed  by  the  Health 
Committee  to  assist  his  father,  the  medical  officer  of  health,  and 
he  took  up  the  duties  of  medical  officer  at  the  New  Hospital  on 
October  4th.  He  resided  at  the  Old  Hospital  like  the  rest  of  the 
stall' of  the  New  Hospital,  and,  like  them,  came  backwards  and  for- 
wards daily  until  November  9th,  when  sleeping  provision  was 
made  for  them  at  the  new  building. 


Climax  tveek 
uiai  its 
cause. 


ChaKi^of 

infection 

centre. 

October 

l89i. 


Sentemhtr 
list,  1892. 
Quarantine 
at  work- 
house. 

September 
•Zith,  1892. 
Appoint- 
■,ncii  t  of 
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nu'i/ical 
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health 


Dallam  Lane,  beside  the  New  Hospital,  was  ordered  by  the  Town  October 

Council  to  be  barricaded.  25?/t. 

The  town  clerk  wrote  to  the  Local  Govermnent  Board  stating  November 

that  30  cases  of  small-pox  had  been  reported  in  the  preceding  ■ith  1892. 


•  Numbers  182,  ISS,  221,  1S3,  181,183,  1S9,  212,  193,  194,196,197,203, 
2,35,198,  20 1,  205,  209,  211,  214,  220,  228,229,  232,  and  231,  Five  others 
were  never  removed  at  all,  Numbors  173, 186, 19tl,  213,  260. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Assistance 
sought 
from  Local 
Government 
'Board. 

November 

nth. 


numbers. 


Source  of 
infection  of 
Group  V. 
iSecond 
hospital 
breakdown. 


24  hours,  ciiid  asking  that  Board  to  make  regulations  under  the 
Epideniii-  ;ind  Other  Diseases  Prevention  Act,  ]8'*3.  to  enable  the 
Corporation  to  cope  with  the  epidemic  by  means  of  house-to  liouse 
visitation,  and  the  compulsory  isolation  of  patients  and  of  persons 
who  had  been  in  contact  with  them.* 

The  Local  Government  Board  declined  to  accede  to  this  request  j 
buta  few  days  lateran  inspector  of  the  Board  (Dr.  T.  W.  Thompson) 


was  sent  to  Warrington,  who  recommended  the  Sanitary  Authority  Inspector 
to  adopt  measures — (1.)  For  increased  accommodation  of  small-  iiisits  town, 
pox  patients  away  from  inhabited  dwellings  ;  (2.)  For  additions  to 
the  staff  of  inspectors  of  nuisances  ;  (3.)  For  increasing  the  scaven- 
ging staft  ;  (4.)  For  promoting  facilities  for  vaccination  and  re- 
vaccination.  Theiie  were  carried  out  on  Nov.  16,  as  mentioned 
below. 


Group  V. 


(November  13th  to  December  10th.) — 102  eases. 


After  the  climax  week  (November  \-2)  we  find  that  the 
weekly  number  only  dropped  to  about  where  it  had  been 
before.  26,  25,  30,  21  persons  developed  the  rash  in  the 
four  succeeding  weeks  respectively. 


The  fact  that  88  persons  developed  the  rash  during  the 
week  ended  November  12th  has  been  mentioned.  This 
figure,  added  to  the  131  cases  already  in  hospital  at  the 
commencement  of  that  week,  makes  a  total  of  21.9  cases 
to  be  dealt  with  on  the  date  named.  But,  even  with 
the  additional  accommodation  provided,  it  was  impos- 
sible to  find  room  for  all  the  cases  which  arose  diir- 
ing  this  week,  and  thus  a  second  deficiency  in  the 
hospital  accommodation  took  place.  Fifty-nine  of  the  88 
persons  attacked  during  the  climax  week  lacked  prompt 
removal,  being  at  home  three  or  more  days  with  the  rash 
out,  chiefly  for" want  of  room  in  the  New  Flospital.  Hence 
the  weekly  numbers  during  the  four  weeks  now  under  con- 
sideration' (November  13  to  December  10)  only  dropped 
back  to   their   former   position,    albeit    the   means  of 


recognition  (by  experience),  notification, 
Were  gradually  becoming  more  perfect. 


and  removal 


On- November  2nd  the  public  vaccinator  asked  the  guardians 
to  be  enabled  to  vaccinate  upon  an  additional  day  eacli  week,  but 
the  guardians  refused  permission. 

On  November  16th,  in  pursuance  of  recommendations  from 
Dr.  Thompson,  one  of  the  Inspectors  of  the  Local  Government 
Board,  theruardians  afforded  increased  facilities  for  re-vaccina- 
tion, (1)  by  opening  the  public  vaccination  station  on  an  additional 
afternoon  and  an  evening  each  week  ;  and  (2)  by  appointing  two 
assistants  to  the  vaccination  officer  for  house-to-house  visitation. 
All  to  remain  in  force  for  six  months. 

In  pursuance  of  resolutions  adopted  at  a  meeting  of  the  medical 
men  in  Warrington,  the  Town  Council  empowered  the  medical 
officer  of  healtli  to  establish  five  stations  for  gratuitous  vaccina- 
tion in  the  borough,  and  to  secure  the  services  of  five  medical 
practitioners  to  perform  vaccination. 

Placards  urging  the  inhabitants  to  be  re-vaccinated  were  posted 
over  the  town. 

During  the  later  part  of  November  and  early  part  of  December 
large  numbers  of  people  flocked  to  the  vaccination  stations,  now 
seven  in  number,  to  be  re-vaccinated. 


November 
2nd,  J  892. 


Novembef 
16th,  1892. 
The  guar- 
dians yield. 


December 
Uh,  1892. 
Five  extra 
vaccination 
stations. 

Placards,' 


Group  VI. 


(December  11th  to  May  10th.)— 187  cases. 


December  But  why  pursue  the  narrative  further  P  Up  to  Decem- 
nth.  ijer  10th  '!60  cases  had  been  notified.    The  houses,  shops, 

inns,  and  other  places  of  public  resort  in  the  town  were  by 
this  time  pervaded  with  the  poison.  On  the  other  hand 
the  inhabitants  were  now  inore  on  the  look-out  for  the 
disease,  t  were  more  fully  ahve  to  its  contagious  and  fatal 
nature,  and  were  now  doing  their  best,  in  their  own  simple 
wav,  to  co-operate  with  the  authorities-"  to  check  its  spread 
bv"  avoiding  coritagion  and  getting  re-vaccinated ;  the 
doctors  by  experience  were  more  ready  to  recognise^  its 
earliest  manifestations ;  and  lastly,  the  authorities,  now 
ar','Used,  were  able  to  cope  with  the  more  moderate  number 
of  fresh  cases.  We  may  perhaps  also  assume  that  the 
number  of  susceptible  people  was  daily  lessening  ? 

It  is  estimated  by  the  Medical  Officer  of  Health  that 
over  one-third  of  the  population  had  been  re-vaccinated  by 
the  middle  of  December. 


Taking  always  the  persons  who  developed  the  eruptions 
during  the  week,  the  weekly  numbers  dropped  on  December 
17th  to  7,  and  ensuing  weeks  to  10,  6,  7,  &c.  {vide  Chart, 
p.  8). 

The  average  number  of  cases  per  week  from  December  1 1 
to  May  10th  was  eight.  Once  only  was  there  any  marked 
deviation  above  this,  during  the  week  ended  April  1st, 
when  18  cases  developed  the  rash.  If  we  examine  the 
nine  cases  which  developed  the  rash  on  the  10  days  ended 
March  19th,  i.e.,  two  weeks  before,  ice  find  that  three  of 
those  nine  cases  remained  at  home  with  the  eruption  out 
for  four,  six,  and  five  days  respectively.  Then  the  weekly 
numbers  dropped  again. 

Throughout  the  epidemic  the  daily  and  weekly  number 
of  cases  preserved  the  usual  wave-like  character.  Finally, 
the  numbers  became  less  and  less,  gradually  but  irregularly, 
like  the  waves  of  a  receding  tide. 


Weekly 
numbers. 


Summary. 


Ghronological  Summary  of  action  of  Local  Sani- 
tary Authority,  and  of  Central  Authority, as 
regards  Hospital  Provision. 

1881.  Borough   Infectious  Diseases  Hospital  (Aikin 

Street)  provided  with  28  beds. 

1888.— Dcecker  Tent  (two  beds)  added.  Total  30  beds, 
or  one  bed  for  every  1,800  inhabitants  in  1892. 

August  1890. — Provision  made  for  enlargement  of 
existing  hospital  for  infectious  disease  in  the 
Warrington  Extension  and  Water  Act,  1890. 

May  1 892. — Medical  Ofiicer  of  Health  urges,  for  a  second 
time,  the  need  for  better  provision  for  small- 
pox and  fever. 

June  1892.— Town  Council  decide  to  negotiate  for  one 
acre  of  ground  near  the  Old  Borough  Fever 
Hospital,  as  the  time  limit  of  two  years  provided 
in  the  Aet  of  1890  will  shortly  expire. 


*  The  Act  of  1883  only  confers  borrowing  powers.  Appliofition  had 
not  been  made  under  Section  13i,  Public  Health  Act,  1875,  wjuch 
confers  powers  on  the  Local  Government  Board  to  mo.ke  Megulattons 
''n  time  of  danger  as  reirards  Enirland.  ■    ,  a. 

"  +  Many  cases  were  detected  and  notitied  to  tiie  medical  officer  of 
health  by  th,T  relatives  of  the  patients. 


July  1892. — Medical  Offlcei  of  Health  again  presses, 
pointing  out  that  accommodation  is  inadequate 
even  for  scarlet  fever. 


Aug.  23,  1892. — Town  Council  ask  Local  Government 
Board  to  sanction  loan  of  800/.  to  provide  tem- 
jjorary  small-pox  accommodation. 

Aug.  2G,  1892. — Doecker  Hut  accidentally  burnt  down. 

Sept.  19th,  1892. — Opening  of  the  disused  ironworks 
for  reception  of  small-pox  cases.  (Temporary  or 
Hope  Hospital  in  Dallam  Lane.) 


Nov.  8th,  1892. — Corporation  ask  the  Local  Government 
Board  to  make  special  regulations  (under  Act  of 
1883)  to  enable  them  to  cope  with  epidemic. 

Nov.  11th,  1892. — Local  Government  Board  inspector 
visits  the  town  and  recommends  Corporation 
to  provide  further  accoininodation  for  small-pox, 
removed  as  fa.v  as  possible  from  inhabited 
dwellings. 
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Chkonological  Summary  of  the  provision  for 
Vaccination  and  Re-vaccination. 

January  10th,  1872,  a  Vaccination  Officer  was  for  the 
first  time  appointed  in  Warrin^on  (under  Act  of  1871). 

The  population  a  well-vaccinated  one  in  1892. 

Usual  arrangements  for  vaccination  : — The  public  vacci- 
nator attends  once  a  week  in  the  afternoon. 
(Golborne  Street.) 

Sept.  7th,  1892.— Special  vaccination  station  opened 
one  afternoon  a  week  in  the  infected  district  for 
four  weeks.    ( Priestley  Street.) 

Nov.  2nd,  1892. — Guardians  refuse  to  open  the  public 
vaccination  station  on  an  additional  day  each 
week. 

Nov.  16th,  1892. — Guardians,  on  suggestion  of  Local 
Government  Board  inspector,  open  public  vacci- 
nation station  on  an  additional  afternoon  and  one 
evening  each  week  ;  and  appoint  two  assistants  to 
vaccination  officer  for  house-to-house  inquiry. 

Oec.  6th,  1892. — On  the  recommendation  of  the  medical 
profession  in  the  town,  the  Town  Council  esta- 
blish five  free  vaccination  stations. 

Further  detail  will  be  found  in  the  foregoing  narrative 
and  also  in  Part  II,  of  this  report. 

Summary  of  Narrative. 

Ill  conclusion,  as  regards  the  Warrington  epidemic  of 
small- pox,  1892-93,  it  may  be  gathered  from  the  foregoing 
narrative : — 

First.  Tliat  the  preliminary  outbreak  in  May  1892  (con- 
sisting of  three  imported  cases,  and  one  secondary 
case),  was  effectually  dealt  with  by  isolation,  disinfec- 
tion, and  quarantine  ;  the  only  secondary  case  l)eing  a 
man  employed  in  the  necessary  procedures. 

Secondly.  That  after  an  interval  of  two  months  a  navvy 
of  the  wandering  class,  living  at  a  common  lodging- 
house,  was  brought  to  the  hospital  with  the  disease. 
The  source  of  his  infection  is  unknown. 

Thirdly.  That  the  15  cases  forming  Group  II.  arose  by 
infection,  directly  or  indirectly,  fi-om  the  navvy, 
who,  from  one  cause  or  another,  at  different  times, 
was  not  sufficiently  isolated. 

Fourthly.  That  the  spread  within  the  Fever  Hospital  was 
due  to  insufficient  isolation  of  the  earlier  cases, 
owing  chiefly  to  its  overcrowded  state  ;  and  possibly 
also,  non-vaccination  and  non-re-vaccination  of  the 
inmates. 

Fifthly.  That  the  spread  within  the  Workhouse  was  due 
to  insufficient  isolation  of  the  first  case  therein. 

Sixthly.  That  the  50  cases  forming  Group  III.  were 
traceable  to  infection  from  cases  in  Group  11.  owing 
to  their  insufficient  isolation;  and  that  the  major 
portion  of  these  50  cases  arose  among  persons  in 
communication  with  the  three  cases  seen  but  not 
recognised  by  a  doctor's  assistant. 

Seventhly.  That  Group  IV.  (308  cases)  arose  in  conse- 
quence of  the  non-isolation  of  cases  in  Group  III., 
owing  to  lack  of  accommodation  in  the  Old  Borough 
Fever  Hospital  situated  in  Aikin  Street. 


Eighthly.  That  Group  V.  (102  eases)  similarly  arose 
from  persons  in  Group  IV.  insufficiently  or  not 
promptly  isolated,  because,  for  a  second  time,  the 
limit  of  hospital  accommodation  had  been  reached, 
although  in  the  interval  an  additional  structure  had 
been  temporarily  converted  into  a  hospital  for 
isolation  purposes — the  Temporary  or  Hope  Hos- 
pital in  Dallam  Lane. 

Ninthly.  That  the  disease  gradually  declined  as  re- 
vaccination  became  more  general  and  as  the 
means  of  coping  with  the  epidemic  became  more 
perfect.* 

(IJONCLITSION. 

It  will  be  gathered  from  the  foregoing  narra- 
tive that  insufficient  or  imperfect  isolation  was  an 
extremely  important  factor  in  the  causation  of  the 
Warrington  small-pox  epidemic  1892-3.  This  was 
owing,  in  some  instances  at  the  commencement, 
to  the  non- recognition  of  certain  cases  by  a  doctor's 
assistant ;  but  it  was  also  due  in  a  much  larger 
degree  to  an  absence  of  ordinary  hoiipital  accommo- 
dation for  the  reception  and  isolation  of  the  patients 
as  soon  as  they  were  attacked  and  identified. 

The  sanitary  authority  had  neglected  to  act  on  the 
recommendations  of  their  medical  officer  of  health  in 
this  matter  of  hospital  provision.  The  purchase  of 
additional  land  for  that  purpose  was  contemplated  in 
the  summer  of  1890,  but  it  was  not  carried  out  until 
October  1892. 

It  is  rendered  evident  from  a  close  examination  of 
the  facts  of  the  epidemic  that  if  the  town  of  Warring- 
ton had  possessed  adequate  hospital  accommodation  for 
infectious  disease  the  epidemic  would  probably  never 
have  reached  the  dimensions  it  did,  and  the  disease 
would,  in  all  probability,  have  been  liinited  to  a  few 
cases  in  certain  quarters  of  the  town. 


After  a  statement  on  the  cost  of  the  epidemic,  the  impor- 
tant subject  of  Vaccination,  which  has  been  investigated 
in  some  detail,  will  be  considered,  and  v/ill  occupy  the 
whole  of  Part  II. 

In  Part  III.  of  this  Report  the  question  of  Isolation  ^\ill 
be  considered  more  in  detail  under  five  heads  : — 

1 .  Removal  of  case  to  hospital ; 

2.  Quarantine  (isolation)  of  relatives  and  friends; 

3.  Hospital  accommodation ; 

4.  Hospital  administration  ; 

5.  Position  of  hospital ;  and  Aerial  Spread, 

together  with  the  subjects  of  Recognition  of  the  disease. 
Notification,  Disinfection,  and  other  preventive  measures 
specially  applicable  to  small-pox. 

Part  IV.  will  be  occupied  with  General  Hygienic  and 
Social  questions. 


*  Since  May  10th,  1893,  up  to  the  present  time  (December  1893)  21 
cases  have  been  notified  as  follows :  11  in  May,  10  in  June,  3  in  July. 
None  have  been  notified  since  July24tb,  and  the  temporary  hoipital 
was  closed  on  August  29, 1893. 


O  87720. 
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ROYAL  COMMISSION  ON  VAGCINATION  : 


Cost  of  the  Warrington  Epidemic  1892-93. 


JSxplana- 
tory. 


It  is  somewhat  difficult  to  gauge  the  cost  of  an 
epidemic.  But  an  attempt  will  be  made  to  deal  with 
the  subject  under  the  following  heads  : — 

(a,)  Expenses  incurred  by  the  corporation  in  con- 
nexion with  the  Old  Fever  Hospital  (Aikih, 
Street)   -----  £882 

(6.)  Monetary  cost  in  connexion  with  the  Temporary 
Hospital  provision       -          -          -  £7,160 

(c.)  Expenses  incurred  by  the  corporation  in  making 
special  provision  for  vaccination         -  £90 

(d.)  Expenditure  incurred  by  the  guardians  in  respect 
of  vaccination,  out-relief,  or  hospital  mainte- 
nance    .         -          .          .         -  £603 

(e.)  Damage  to  trade. 

if.)  Sick  clubs. 

{g.)  Social  and  other  consequences. 


OOBPOBATION  in 

Fever  Hospital 
,  Compensations, 

£     s.  d. 

636    3  6 


(a). — Actual  Expenses  incurred  by  the 
connexion  with  the  Old  Borough 
(AiKiN  Street)  including  Removals, 
and  jSToTiFiCATiON  Fees.* 

Salaries  of  staff 
Notification  fees  (other  than  small 

pox)       -         -  -          -       .57    2  6 

Medical  and  surgical  appliances 

and  disinfectants  -  -     158  19  1 

Coal,  gas,  water,  and  taxes  -  337  11  11 
Provisions  -  -  -  -     758  18  8 

fNew  disinfector  and  fitting  -  361  8  4 
fCosts  for  land  beside  old  hospital  821  13  9 
flSTew  pavilion  and  repairs  to  old 

buildings  -  -  -     997  13  6 

Other  establishment  expenses,  in- 

clv.d'.ng  removals          -         -     415    3  10 

Total       -          -  4,544  15  1 

The  estimated  expenditure  on 
this  account  for  the  year  ended 
March  25, 1893,  was  i,047L  12s. 

Owing  to  the  scarlet  fever  epi- 
demic this  would  probably  have 
been  nearly  doubled,  therefore 
deduct    -  -  -  . 

Balance  - 


2,000  0  0 
2,644  15  1 


(c.) — Expenses  incurred  by  the  Corporation  in  respect 
of  special   provision  for    Vaccination  and  Ee- 

VACCINATION.* 


Fees  to  medical  men 
Purchase  of  lymph  - 
Hire  of  stations 

Total  - 


£    s.  d. 

-  60  18  0 

-  26   2  0 

-  3   0  0 

-  90   0  0 


(d.) — Expenditure  incurred  by  the  GuAHDiANS.f 


£ 
103 


1.  Additional  vaccination,  about 

2.  Out-relief  caused  by  members 
of  families  being  in  hospital  or 
prohibited  from  work,  about     -    100    0  0 

3.  Expenses  incurred  by  the 
guardians,  as  rural  sanitary 
authority  in  providing  hospital 
treatment  for  persons  suffering 
from  small-pox  - 


400    0  0 


Total  (equal  to  a  penny  rate  on 

the  whole  rural  district)    -  603 


0  0 


Total  Cost,  and  how  met. 

It  will  be  seen  that  the  total  cost  incurred  by  the 
town  council  was  £8,132.  This  will  be  charged  on  the 
"  improvement  rate."  It  has  already  necessitated  an 
increase  in  the  rate  of  1893  of  8d.  in  the  £  and  it  will 
necessitate  a  further  increase  of  5d.  in  the  £  which  will 
probably  be  charged  to  1894.  Thus  the  sum  of  £8,132 
has  involved  a  special  stn  all-pox  rate  of  13d.  in  the  £ 
on  the  rateable  value  of  the  borough. 

The  cost  to  the  guardians  amounts  to  about  600Z., 
and  this  the  clerk  states  is  equivalent  to  an  increase  of 
a  Id.  rate  on  the  whole  rural  sanitary  district. 


f  The  whole  of  the  first  two  of  these  items  and  part 
of  the  third  should  not  altogether  be  charged  to  the 
small-pox  epidemic,  therefore  a  further  deduction  might 
be  made  of  l,662i'. ,  leaving  finally  BBZl.  as  leSiargeable 
to  small-pos.  This  method  of  exclusion  is  the  only 
way  to  arrive  at  the  cost  incurred  through  small-pox 
in  the  Old  Hospital. 


(&.) — Expenditure  incurred  by  the  Corporation  in  con- 
nexion with  the  New  or  TEMPOiiARy  Hospital, 
including  Removals,  Compensations,  and  Small- 
pox NOTIEICAIION  FeES.J 


Salaries  of  staff    -  -  - 

Medical  and  surgical  appliances 
and  stimulants  - 

Temporary  buildings,  &c. 

Rent,  rates,  and  taxes 

Furnishing  account 

Provisions  account 

Other  establishment  expenses,  in- 
cluding compensations(20Z.  14s.) 
and  removals     .  -  - 

Fees  for  notification 


£ 


18 


d. 

0 


168 
849 
175 
1,102 
1,116 


3  0 
8  11 
13  0 


6 
10 


247  13 

60  2 


Add  to  this  the  further  expendi- 
ture as  estimated  by  the  borough 
treasurer  from  March  25th  to 
August  1893 

Total 


4,410    6  4 


The  Expense  oe  Panic. 

The  average  cost  to  the  rates  of  1,166  small-pox  cases 
in  different  parts  of  the  United  Kingdom  during  the 
past  few  years  amounts  to  £8  lis.  per  case  [British 
Medical  journal,  May  23,  1893).  In  the  Warrington 
epidemic,  1892-3,  there  were  altogether  667  +  24  =  691 
cases,  and  these  should  not,  therefore,  have  cost  the 
rates  more  than  a  total  of  £6,908  Is.  But  we  have  seen 
that  these  cost  £8,132,  or  £2,224  too  much,  and  this 
additional  expenditure  was  undoubtedly  due  to  the 
authorities  having  delayed  action  until  they  were 
actually  in  presence  of  an  epidemic. 


(e.) — Dama&e  to  Trade. 


Trade, 


The  following  may  be  taken  as  examples  : — A  leading 
draper  in  the  town  writes,  in  answer  to  inquiries,  that 
the  firm  has  certainly  lost  in  actual  money  600Z.  by 
reason  of  the  small-pox  epidemic,  during  the  six  months 
ending  March  26th,  1893, 

The  principal  jeweller  in  the  town  writes  that  the 
profits  of  the'firm  for  the  year  ending  March  25th,  1893, 
when  compared  with  those  of  the  preceding  year,  show 
a  decrease  of  400L 

One  of  the  chief  corn  and  flour  dealers  in  the  town 
■  reports  that  his  gross  receipts  for  the  six  months  ending 
March  25th,  1893,  were  900Z.  less  than  in  the  corre- 
sponding period  ending  March  25,  1892 ;  he  also  adds 
"  We  had  a  number  of  accounts  closed  by  customers 
"  living  outside  the  town,  which  we  have  not  yet  suc- 
"  ceeded  in  getting  back." 


Exwactcd  from  the  borough  treasurer's  report  for  the  year  ended 
March  25th.l8S)3. 

t  i'rom  the  borough  treasurer's  report  for  the  year  ended  March  25th, 
1893. 


*  Extracted  from  the  borough  treasurer's  report  for  the  year  ended 
March  25th,  1893. 
t  Prom  information  supplied  by  the^clerk  of  the  guardiaos. 
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The  leading  butcher  in  the  town  writes  that  his  gross 
receipts  for  the  six  months  ending  March  25th,  1893, 
were  1,000Z.  less  than  during  the  corresponding  period 
ending  March  25th,  1892. 

The  excise  officer  reports  a  difference  of  2,275  quarters 
of  com  during  the  12  months  ending  March  25th,  1893 
(12  months  ending  March  25th,  1892,  5,614.  12  months 
ending  March  25th,  1893,  3,239). 

Expenditure  by  employers  of  labour  in  proTiding 
gratuitous  vaccination  for  their  employes,  estimated  at 
not  less  than  160?. 


(/.) — Sick  Clubs. 

Sick  Clubs.  Of  course  the  sick  clubs  were  affected  to  some  extent, 
but  not  so  much  as  one  would  expect,  since  the  disease 
affected  the  indolent,  ignorant,  and  non-saving  classes 
more  than  those  who  belong  to  sick  clubs. 

I  am  indebted  to  the  various  secretaries  for  the 
following  returns  which  show  the  cost  incurred  by  the 
respective  societies  on  account  of  small-pox. 


Among  the  sixty  -  two  persons  who  were  certified  ^gatht. 
to  have  died  of  small-pox  between  Ma.y  10th,  1892,  and 
May  10th,  1893,  forty-one  were  over  21  years  of  age, 
and  thirty-four  of  these  were  married  men  or  w^omen, 
very  nearly  all  of  whom  left  families  motherless  or 
fatherless.* 

The  loss  of  wages  by  sufferers  from  the  disease,  and  Wages. 
by  others  who  were  debarred  from  following  their 
employment,  was  one  of  the  serious  losses  due  to  the 
epidemic.  The  disfigurement  for  life,  which  followed 
in  some  cases,  should  also  be  borne  in  mind  in  this 
connexion. 

But  no  figures  can  adequately  gauge  the  misery,  and 
often  the  destitution  and  degradation,  into  which  whole 
families  have  been  plunged  by  the  illness,  and  some- 
times death  of  their  relatives  ;  nor  can  figures,  even 
were  they  forthcoming,  accurately  express  the  far- 
reaching  mischief  and  inconvenience  cnused  to  the  manu- 
facturer, the  worker,  and  to  all  classes  of  the  commxinitj". 


They  chiefly  consist  of  sums  paid  to  members  out  of 
work  through  the  disease. 

£    s.  d. 

Order  of  Foresters  ■  -          -     18  10  0 

Order  of  Gardeners-          -  -     21    6  0 

Order  of  Druids      -  -  -     27  14  2 

Order  of  Shepherds  -         -     74    0  0 


Total 


£141  10  2 


There  were  no  special  small-pox  associations  started. 


ig.) — Social  and  otheti  Conseqtjencbs. 

Panic.  Meetings  and  social  gatherings  of  all  sorts  were  of 

course  at  a  standstill,  and  entertainments  which  had 
been  previously  arranged  had  to  be  postponed  or 
abandoned  at  a  heavy  financial  loss  to  their  organisers. 

Indeed,  the  acts  of  the  Town  Council  and  the  other 
authorities  were  but  imperfect  indications  of  the  panic 
which  at  one  time  (especially  in  November  and  Decem- 
ber) existed  among  the  townsfolk,  and  their  earnest 
desire  to  be  rid  of  the  insidious  and  fatal  foe. 


Estimated  cost  of  the  Wareington  Small-pox 
EPIDEMIC  or  1892-3  to  the  community. 


Expenditure  of  the  various  authorities  as 
above  mentioned  ... 

Cost  to  employers  of  providing  re-vacci- 
ignation  for  their  work-people  (estimate) 

Loss  of  wages  of  persons  who  contracted 
small-pox  and  of  their  friends  at  the 
time  of  quarantine  (estimate)  - 

Funeral  expenses  of  persons  who  died 
from  small-pox  (estimate) 

Cost  to  the  i  parish  authorities,  sick  clubs 
and  others,  of  providing  relief  during 
and  after  the  epidemic  to  those  affected 
(estimate)  -  -  .  . 

Probable  value  as  wage-earners  to  the 
community  of  persons  who  died  from 
small-pox  (estimate)      -  .  - 

Cost  to  the  sick  clubs  during  the  epidemic, 
and  to  the  parish  authorities,  sick  clubs 
and  others  of  providing  relief  after  the 
epide^nic  to  those  affected  (estimate) 

Damage  to  trade  (estimate) 

Total 


£ 


250 
5,000 


d. 


8,735   0  0 
150   0  0 


600  0  0 
124   0  0 


5C0   0  0 


6,820    0  0 


£22,079   0  0 


*  Out  of  the  remaining  10,  '1  were  unmarried  and  of  6  no  social  parti- 
culars could  be  obtained. 
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ROYAL  COMMISSION  ON  VACCINATION 


PART  II. 

The  relations  of  Vaccination  and  Kevaccination  to  the 
Small-Pox  Epidemic  in  Warrington,  1892-3. 

(Charts  showing  summaries  of  results,  see  end  of  this  Part,  p,  54.) 


Division  of 
the  subject. 


The  evidence  concerning  Vaccination  will  be  arranged  in  twelve  sections : — 

Section  A. — Arrangements  for  vaccination  and  revaccination  in  the  Borough  .... 
Section  B. — Methods  of  this  inquiry         -  -  - 

Section  C. — Explanatory  and  definitions 

Section  I. — Condition  of  the  population  as  regards  primary  vaccination  in  1892      .  _  .  . 

Section  II. — Did  vaccination  protect  from  the  infection  of  the  small-pox  P  -  -  -  - 

Section  111. — Did  vaccination  modify  the  severity  and  fatality  of  the  small-pox  ?  - 

Section  IV. — Small-pox  in  a  vaccinated  and  an  unvaccinated  community  compared.    (Warrington  Epidemic, 
1773.)- 

Section  V. — Concerning  the  character  of  vaccination  scars       -  -  -  - 

Section  VI. — On  the  influence  of  revaccination         -  - 

Section  VII. — Concerning  the  eflFects  of  concurrent  vaccinia  and  variola  on  each  other;  the  efPect  of  a  previous 
attack  of  variola  on  vaccinia;  and  the  effect  of  a  previous  attack  of  variola  on  variola 

Section  VIII. — On  the  duration  of  protection  from,  and  modification  of,  small-pox  conferred  by  primary  vaccina- 
tion 

Section  IX. — On  the  evils  alleged  to  arise  from  vaccination 
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SECTION  A.— ARRANGEMENTS  FOR  PUBLIC  VACCINATION  AND  REVACCINATION  IN 

BOROUGH  OF  WARRINGTON. 


THE 


Ordinary  The  Board  of  Guardians  is,  as  usual,  the  authority 

Gwu-lians'i'''  responsible  for  the  administration  of  the  vaccination  laws 
within  the  Warrington  Union.  The  Union  includes,  but 
is  more  extensive  than,  the  Borough,  having  in  1891,  a 
population  of  84,922  and  an  acreage  of  31,168,  as  com- 
pared with  .52,743,  and  an  acreage  of  1,968  in  the  Borough.* 

But  as  regards  the  Borough,  the  ordinary  provision  for 
vaccination  consists  of  one  vaccination  station  in  Golborne 
Street,  where  the  Public  Vaccinator  (Mr.  John  H.  Gornall, 
the  Medical  Officer  of  Health)  attends  one  afternoon  each 
week,  the  V accination  Officer  being  Mr.  Geo.  Holford.  The 
vaccinations  in  the  Warrington  Workhouse  are  done  by  the 
Medical  Officer  (Mr.  C.  N.  Spinks). 


Extra- 
ordinary 
provitiion  by 
Guardians. 


Extra- 
ordinary 
provision  by 
Town 
Council. 


On  September  7th,  1892,  in  pursuance  of  a  recommenda- 
tion from  the  Public  Vaccinator,  the  Guardians  arranged 
to  open  a  special  additional  vaccination  station  at  Priestly 
Street,  in  the  infected  district,  one  day  a  week  for  four 
weeks. 

On  November  2,  1892,  the  Guardians  declined  to  open 
the  pubUc  vaccination  station  in  Golborne  Street  on  an 
additional  day  each  week. 

On  Is^ovember  16,  in  pursuance  of  recommendations 
from  Dr.  Thompson,  one  of  the  Inspectors  of  the  Local 
Government  Board,  the  Guardians  aiiorded  increased 
facilities  for  revaccination,  (1)  by  opening  the  public 
vaccination  station  on  an  additional  afternoon  and  one 
evening  each  week ;  and  (2)  by  appointing  two  assistants 
to  the  Vaccination  Officer  for  house-to-house  visitation. 
All  to  remain  in  force  for  six  months. 

On  December  6,  18.92,  in  pursuance  of  resolutions 
adopted  at  a  meeting  of  the  medical  men  in  Warrington, 
the  Town  Council  empowered  the  Medical  Officer  of  Health 

*  See  Part  IV.,  p.  82. 


to  establish  five  station  for  gratuitous  vaccination  in  the 
borough,  and  to  secure  the  services  of  five  medical 
practitioners  to  perform  vaccination. 

The  Dailam  and  Bewsy  forge  hands,  numbering  2,075  Provision 
men  and  boys,  v/ere  early  involved  in  the  epidemic,  and  one  tion^made^' 
of  the  mills  was  at  one  time  on  the  point  of  being  stopped,   by  em- 
There  was  at  first  some  apathy  and  opposition  on  the  J^^'J^™  °^ 
part  of  these  workmen  to  the  practice  of  vaccination; 
they  could  not  be  persuaded  of  the  necessity.  How- 
ever, the  Sick  Fund  Committee  of  the  Works,  i.e.,  a 
committee  of  the  men's  representatives,  acting  on  the 
suggestion  of  Mr.  T.  Morris,  the  manager,  and  Dr.  Adams, 
the  medical  officer  of  the  works,  passed  the  following  reso- 
lution on  November  12,  1892  : — 

"  That  any  member  who  remains  unrevaccinated  after 
"  Monday,  November  21st,  1892,  shall  not  be  entitled  to 
"  any  sick  benefit  should  he  be  afflicted  with  small- pox." 
The  expense  of  revaccination  was  borne  by  the  sick  fund. 

Dr.  Adams  states  that,  as  a  consequence  of  this,  be- 
tween 1,400  and  1,500  hands  were  revaccinated  during  the 
last  two  weeks  of  November,  and  a  good  many  others  were 
done  by  their  private  doctors. 

The  fall  in  the  number  of  cases  of  small-pox  occurring 
among  these  workpeople  after  this  date  is  referred  to  on 
pp.  44  and  75,  post. 

Most  of  the  other  employers  in  the  town  took  steps 
during  November  to  persuade  their  hands  to  be  revacci- 
nated either  by  offering  it  free  of  expense  (e.g.,  Longford 
Wire  Works,  Walker's  Brewery,  Tanner's  Lane  Tanning 
Co.,  Armitage  and  Rigby,  Piatt's  Fustian  Cutting  Shops, 
and  Whitecross  Wire  Works),  or,  by  threatening  dismissal. 
A  table  showing  the  incidence  of  small-pox  in  the  difi'erent 
works  will  be  found  in  Part  IV.  (p.  86,^os^). 
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ROYAL  COMMISSION  ON  VACCINATION: 


SECTION  B.— METHODS  OF  THIS  INQUIRY. 


Infected 
houses. 


Date. 


Total  in- 

lected 

houses. 


My  inquiries  into  the  vaccinated  condition  of  the  in- 
nahitants  have  been  carried  on  both  in  the  infected  and 
uninfected  houses. 

a. — The  inquiries  at  the  infected  houses,  which  were 
scattered  about  the  town,  were  conducted  by  myself,  in 
person,  with  a  few  unimportant  exceptions ;  and  many  of 
the  cases  of  small-pox  I  saw  while  in  hospital,  by  the 
courtesy  of  the  Assistant  Medical  Of&cer  of  Health,  as  well 
as  at  their  own  homes. 

The  particulars  inquired  into  comprised  the  items  men- 
tioned on  the  preceding  page,  printed  in  a  double  page 
manuscript  book.  ("  House  to  House  "  note  books.)  The 
particulars  so  obtained  have  been  summarised  into  sche- 
dules, tables,  and  lists. 

The  investigation  so  conducted  has  been  attended  with 
some  labour  ;  but  it  seemed  to  be  the  only  way  to  obtain 
accuracy  of  fact  in  detail,  such  as  could  form  a  basis  for 
logical  deduction .  It  was  commenced  in  December  1892, 
and  necessarily  extended  over  many  months,  but  the  facts 
elicited  always  had  reference  to  the  time  when  the  eruption 
of  small-pox  appeared  in  the  household. 

Altogether  there  were  457  buildings  infected  between  May 
10,  1892,  and  May  10,  1893.  Access  and  information  were 
not  denied  to  us  at  any  of  these  ;  but  those  buildings  where 
precise  particulars  as  to  the  vaccinated  condition  of  the  other 
inmates  were  not  obtainable,  have  been  excluded  in  making 
the  vaccination  tables.    They  were  20  in  number  : — 

1  Borough  Fever  Hospital,  J)  by  reason  of  their 
1  The  Workhouse,  >  size    and  shifting 

4  Common  lodging  houses,  )  population. 
14  houses  where  the  inmates  had  left  and  could  not 
be  traced  to  their  new  abodes,* 


leaving  a  balance  of  437  houses  as  the  basis  of  most  of  our 
calculations.  *  , 

A  table  showing  the  number  of  :houses  in  which  more 
than  one  case  arose  will  be  founid  at  the  end  (p.  98). 
The  20  houses  excluded  from  attack-rate  calculations,  con- 
tained  49  cases.  < 


b. — In  order  the  better  to  arrive  at  a  true  idea  of  the 
vaccinated  condition  of  the  people,  a  house-to-house 
visitation  of  houses  not  invaded  by  small-pox  on  similar 
lines  to  the  above  was  made  in  the  early  part  of  1893, 
under  my  supervision,  by  Drs.  W.  W.  Lake  and  W.  H. 
Fielden.  The  inquiries  of  these  gentlemen  were  retro- 
spective, and  had  reference  to  the  vaccinated  state  on 
August  1st,  1892. 

And  in  order  to  bring  this  inquiry  within  more  reason- 
able limits,  it  was  confined  to  a  highly  infected  district 
around  the  old  Borough  Fever  Hospital  in  Aikin  Street. 

In  every  possible  instance  we  satisfied  ourselves  by 
inspection  of  the  arms  as  to  the  vaccinated  condition  of 
the  inmates.  This  was  done  in  considerably  more  than 
half.  It  was  found,  on  many  occasions,  that  a  deter- 
mination to  see  for  ourselves  was  an  incentive  to  our 
informant  to  be  precise  as  to  the  truth  of  any  other 
evidence  submitted  to  us. 

This  inquiry  had  reference  to  a  representative  district 
of  the  town  as  regards  houses  and  people,  and  we  had 
reason  to  believe  from  inquiries  at  other  houses  (uninfected 
and  infected)  in  different  parts  of  the  town,  that  the  results 
accurately  represented  the  average  condition  of  all  the  in- 
habitants. 


trninfeot 
houses. 


Date. 


SECTION  C— EXPLANATORY  AND  DEFINITIONS. 


Vaccination  Preliminary  to  what  follows,  it  is  necessary  to  explain 
elaises.  that  six  "  Vaccination  Groups  "  have  been  adopted.  The 
first  three  classes  refer  to  persons  vaccinated  once  only 
during  their  lifetime,  generally  in  infancy.  The  fourth 
class  refeis  to  persons  who  have  never  been  vaccinated  ; 
the  fifth  to  those  who  have  been  vaccinated  successfully 
twice  or  oftener  during  their  lives  ;  and  the  sixth  to  those 
who  had  previously  had  small-pox. 

All  the  six  groups  mutually  exclude  each  other,  except 
in  those  few  tables  where  it  is  ex^jressly  stated  otherwise 
Thus,  if  a  person  came  in  Class  VI. ,  by  reason  of  having 
previously  had  small-pox,  he  would  be  excluded  from  all 
the  other  columns  ;  and  if  an  individual  has  been  success- 
fully re-vaccinated  he  is  placed  only  in  Class  V. 

Class  I. — "  Well-vaccinated  "  includes  all  persons  whose 
primary  vaccination  scars  are  fairly  well  marked  in 
their  foveation  (or  pitting),  and  of  an  aggregate 
area  (irrespective  of  number)  of  half  a  square  inch 
and  upwards. 

Class  II. — "  Indifferently  vaccinated  "  includes  (a)  per- 
sons whose  primary  scars,  though  foveate,  are  in 
the  aggregate  (irrespective  of  number)  under  half 
a  square  inch  area ;  and  (b)  other  persons  whose 
primary  marks,  irrespective  of  number  or  size,  are 
entirely  non-foveate  and  therefore  generally  in- 
distinct (plane  or  flat  or  faint) . 

As  regards  the  texture  of  the  scars,  "well 
"  foveate  (w.  fov.),"  "  foveo-cicatricial  (fov. 
"  cic.),"  plano-foveate  (pi.  fov.),"  and  "  faintly 
"  or  slightly  foveate  (f.  fov.)  "  scars  are  all 
included  in  Class  I.  if  their  collective  area 
reaches  the  required  half-inch  standard. 

All  "plane,"  "flat,"  "faint,"  "indistinct," 
and  "  non-foveate  "  scars  are  included  in 
Class  II.  of  indifferent  vaccinations. 

Class  III. — "  Doubtfully  vaccinated  "  are  (a)  those  per- 
sons reputed  to  have  been  vaccinated  on  reliable 
authority,  but  who  on  inspection  bore  no  marks ; 
and  (b)  others  where  the  only  information  obtain- 
able was  hearsay  evidence  of  a  somewhat  equivocal 
character. 

Class  IV. — "  Unvaccinated  "  persons,  i.e.,  persons  not 
vaccinated  14  or  more  days  before  the  appearance 
of  the  eruption  within  the  house.  Cases  of  con- 
current vaccinia  and  variola  are  dealt  with  on 
p.  45. 

Class  V. — Persons  who,  besides  having  been  successfully 
vaccinated  in  infancy,  were  successfully  "  Re- 
vaccinated  "  once  or  more  before  exposure  to  the 
infection  of  small-pox.  In  the  uninfected  houses 
August  1st,  1892,  is  taken  as  the  date.  In  the  in- 

*  The  untraceable  cases  have  been  made  available  for  calculation  by 
ttie  iindness  of  the  Assistant  Medical  Officer  ol  Health,  in  supplying 
particulars  of  these. 


fected  houses  the  operation  must  have  been  per-  • 
formed  more  than  14  days  before  the  patient 
therein  developed  the  eruption^  and  matured 
successfully.  Individuals  in  this  class  are  excluded 
from  the  other  classes,  except  where  it  is  expressly 
stated  otherwise. 

Class  VI. — Those  who  have,  on  good  evidence,  had  a 
previous  attack  of  small-pox.  This  class  is  also 
excluded  from  the  other  classes. 

The  term  "Vaccinated  Persons''  includes  Classes  I. 
II.,  and  III.  added  together,  so  that  the  "Doubtfully" 
vaccinated  are  classed  as  vaccinated  persons,  although  had 
we  possessed  sufficient  information  they  might  have  been 
shown  to  belong  to  the  unvaccinated  group  (Class  IV.). 

The  figures,  therefore,  which  refer  to  unvaccinated  per- 
sons may  be  taken  as  quite  reliable.  If,  after  exhausting 
every  possible  means  of  inquiry  there  existed  any  doubt 
as  to  the  unvaccinated  condition,  the  person  has  been 
included  in  the  doubtfully  "vaccinated"  class  (Class  III.). 

The  vaccinated  condition  of  a  household  always  bears  Date, 
reference  to  the  date  of  the  eruption  the  first  case  in  the 
house.    The  actual  cases  of  small -pox  themselves  were 
classed  by  their  vaccinated  state  14  days  before  they 
developed  the  eruption. 

The  presence  of  characteristic  scars  on  the  upper  arm  Value  of 
was  always  regarded  as  indubitable  evidence  of  successful  evidenc« 
vaccination.  Of  the  hearsay  evidence  the  most  reUable 
was  the  mother's,  then  that  of  the  other  relatives  and  the 
doctor.  It  may  be  taken  that  a  mother's  affirmation 
"  unvaccinated  "  was  wholly  reliable,  but  a  mother's  affir- 
mation "  vaccinated  "  was  not  always  so.*  It  sometimes 
needed  confirmation.  The  value  of  other  evidence  had 
to  be  judged  by  the  kind  of  person,  their  opportunities  for 
knowing,  how  they  stood  cross-examination,  and  other 
different  qualities.  The  evidence  of  "  the  Doctor  "  was 
sometimes  discounted  by  the  fact  that  the  eruption  fre- 
quently hides  the  scars. 

Confirmatory  evidence  was  sought  in  all  cases  wherever 
the  least  doubt  existed. 

The  size  of  each  vaccination  mark  inspected  was  always  Size  of 
measured  by  a  gauge  and  recorded  by  the  Roman  numerals.  ™8,rks. 
I.=-502  sq.  inches,  II.=-282  sq.  inches,  ni.=:-196  sq. 
inches,  IV.=  *126  sq.  inches.    Generally  these  have  been 
worked  out  in  the  following  tables,  but  in  case  they  should 
not  have  been,  it  is  useful  to  remember  that  : — 


1  mark  of  size  I. 

2  marks     „  II. 

3  „  „  III. 
and  4    „        „  IV. 


=  -502  inch. 

=  -564  „ 

=  -588  „ 

=  -504  ., 


ars  all  just  over  the  required  standard  of  half  a  square  inch 
total  area. 

*  See  f  ui-ther  remarks  on  this  subject  on  p.  34,  right-hand  column. 
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Concerning  those  persons  where  reliable  information, 
other  than  personal  inspection,  was  obtainable  as  to  their 
vaccination,  the  following  expressions  are  used,  "  3  marks," 
"2,  or  1,  mark,''  or  simply  "marks."  Persons  reputed 
on  good  authority  to  bear  three  or  more  "  marks  "  are  placed 
in  Class  I.  (well-vaccinated),  those  reported  to  have  two 
marks  or  less  are  placed  in  Class  II.  (indifEerently  vacci- 
nated). Most  of  those  to  whom  the  word  "  marks "  is 
appended  have,  from  the  equivocal  nature  of  the  evidence, 
been  included  among  the  doubtful  vaccinations  (Class  III.). 

The  best  evidence  of  a  previous  attack  of  small-pox  is 
extensive  pitting  on  the  face  and  elsewhere,  but  a  less 
degree  of  pitting  may  occasionally  result  from  varicella 
or  acne.  A  circumstantial  statement  by  a  reliable  person 
on  the  subject  is  of  some  value  if  small-pox  was  known  to 
be  prevalent  at  the  time  and  in  the  place,  and  especially  if 
other  cases  occm-red  in  the  same  house  at  that  time. 

The  instances  which  came  under  my  notice  were  not 
sufficiently  recent  for  me  to  derive  any  satisfaction  by 
references  to  "  doctors  "  or  hospitals,  though  several 
attempts  were  made. 


As  regards  the  type  of  small-pox,  the  cases  are  grouped  Tjpes  of 
into-  small.pox. 

Class  I. — Mild  cases,  modified,  or  so-called  varioloid, 
where  the  eruption  has  been  scanty,  often  abor- 
tive, and  fhe  constitutional  symptoms  slight  or 
absent.  Slight  and  very  mild  cases  are  b.ere  in- 
cluded. 

Class  II. — Discrete  cases,  where  the  eruption  has  been 
moderate  in  quantity,  but  the  pocks  have  always 
matured,  and  the  constitutional  symptoms  mnrp 
or  less  marked.  Semi-discrete  and  severe-dis- 
crete are  classed  as  discrete. 

Class  III. — Confluent  cases,  where  the  eruption  has 
been  plentifid,  and  the  pocks,  at  least  on  the  face, 
running  together  ;  and  the  constitutional  symp- 
toms severe.  Semi-confluent,  Coherent,  Con- 
glomerate,, Corymbose,  Hsemorrhagic,  and  Malig- 
nant cases  are  included  in  this  group. 

The  words  "fatality  "  and  '•'  case  mortality  "  are  synony- 
mous. 

Age  has  reference  to  the  completed  age  last  bu'thday. 


SECTION  I.— CONDITION  OF  THE  PEOPLE  OF  WARRINGTON  IN  1892  AS  REGARDS  PRIMARY 

VACCINATION. 

vaccination,  excluding  from  this  calculation  persons  knowD 
on  good  evidence  to  have  previously  had  an  attack  of 
small-po.x ;  and,  on  the  other  hand,  that  only  2"7  per  cent, 
had  been  re-vaccinated,  both  calculations  having  reference 
to  the  virtual  date  of  commencement  of  the  epidemic, 
August  1st,  1892. 


The  arrangements  for  Vaccination  are  mentioned  on 
pp.  17  and  20. 

The  Vaccination  Officer  informed  me  that  there  were 
no  prosecutions  for  non-vaccination  in  the  years  1891-3 ;  and 
the  people  of  Warrington  are  not  as  a  whole,  so  far  as  I 
could  ascertain,  opposed  to  the  practice  of  vaccination.  In 
general  terms  it  is  a  well  vaccinated  town. 

Causes  of  Cases  of  omission  to  be  vaccinated  in  infancy  were  very 

non-vacci-  generally  due  to  the  removal  of  a  child  from  the  place  of 
nation.         j^.^  during  the  first  six  months  of  its  life.  Under 

these  circumstances  the  Vaccination  Officer  of  Warrington 
does  not  receive  any  intimation,  aind  it  is  only  l)y  chance 
that  the  child  comes  under  the  notice  of  the  authorities  at 
its  new  residence. 

There  does  not  seem  to  be  at  the  present  time  any  efficient 
process  for  following  up  such  cases.  Nothhig  is  easier  than 
thus  to  evade  the  vaccination  laws  ;  and  there  is  no  periodic 
examinatio7i  of  schools  such  as  would  discover  these  cases. 

As  regards  the  causes  of  no n- vaccination  in  Warrington 
I  found  in  very  few  instances  that  vaccination  was  post- 
poned or  not  performed  because  of  ailing  health  at  the 
time  when  vaccination  was  due ;  in  very  rare  instances 
there  was  objection  on  part  of  parents  ;  and  some  children 
were  reported  insusceptible  to  vaccination  (5  in  1890,  6  in 
1891,  and  6  in  1892).  In  the  great  majority  of  unvacci- 
nated  persons,  passive  negligence  on  the  part  of  the  parents 
was  the  cause  of  non-vaccination. 

^^•^nated  The  result  of  our  inquiries  among  the  3,394  persons 
oatedfcon-'  living  in  a  very  representative  district  of  the  tov/n  shows 
iition.         that  only  "8  per  cent,  of  these  had  not  undergone  primary 


This  Section  will  deal  with  : — 

(«.)  Vaccinated  condition  in  the  infected  houses. 

(b.)  Vaccinated  condition  in  a  typical  district  of  the 

town   including   both  infected  and  uninfected 

houses. 

(c.)  Result  of  the  Vaccination  Officer's  house-to-house 
inquiry. 

(d.)  Summary  and  comparison  of  (a)  and  (b). 
(e.)  Proportion  of  births  to  vaccinations  (L.  G.  Bd. 
returns  in  Table  VIII.). 

Subsection  a. — Vaccinated  State  in  Infected  Houses. 

The  table  below  (Table  V.)  shows  the  number  and  the  con- 
dition, as  regards  vaccination  of  the  inmates,  at  all  and  at 
certain  ages,  of  the  437  infected  houses  before  mentioned. 
The  figures  have  reference  ia  each  infected  house  to  the 
date  when  the  inmate  aifected  (or  the  first  inmate  if  more 
than  one  was  affected)  developed  the  eruption. 

An  examination  of  this  table  shows  amongst  other 
points  : — 

1.  That  4  "2  percent,  of  these  2,535  persons  were  un- 
vaccinated  at  the  time  their  houses  were  invaded  by  small- 
pox ;  95'8  per  cent,  having  been  vaccinated,  revaccinated, 
or  protected  by  previous  smaU-pox. 


Table  V. 

Vaccinated  Condition  of  2,535  Persons  living  in  43/  INFECTED  HOUSES  in  which  the  Vaccinated  State  of 
both  the  Cases,  and  ALL  THE  OTHER  INMATES,  was  ascertained  by  Personal  Inquiry. 


No.  of  Persons 

and  Age 

-periods. 

I. 

Well-vaccinated. 

II. 

Indifferently 
Vaccinated. 

III. 

Doubtful 
Vaccinations. 

IV. 

Unvaccinated. 

V. 

Revaccinated 

VI. 

Previously  had 
Small-pox. 

Of  49  persons  aged  60 
wards  there  were 

and  up- 

14 

<•  cent. 

21 

4-3per 

cent. 

4 

Sper  cent. 

1 

3per  cent. 

3 

6  per  cent. 

6 

-/spereent. 

Of  127  persons 
there  were 

aged  50- 

60  years 

38 

30 

61 

4-S 

9 

7 

0 

4 

3  „ 

9 

7 

Of  229  persons 
there  wei'e 

aged  40- 

50  years 

117 

B1 

76 

S3 

15 

7 

5 

8 

8 

Of  286  persons 
there  were 

tiged  30- 

40  years 

131 

45 

102 

30 

20 

7 

7 

12 

4 

14 

5  „ 

Of  475  persons 
there  were 

aged  20- 

30  years 

279 

■as 

140 

mg 

20 

4 

14 

19 

4 

3 

o'6o  „ 

Of  681  persons 
there  were 

aged  10- 

20  years 

460 

f>-i 

108 

2S 

16 

19 

17 

1 

0V4  „ 

Of  688  persons 

agod  0-10  yeary 

there  were 

484 

T> 

133 

1') 

16 

05 

*> 

0 

0  „ 

0 

0"  „ 

Making  a  total  of  2,535  persons 
of  all  ages  -         -         -  . 

1,523 

6ope 

1'  cent. 

701 

cent. 

100 

i  per  cent. 

107 

4  per  cent. 

63 

3  per  cent. 

41 

rOpercent. 

'  NotB.— This  table  gives  tha  actual  numbers  of  persons,  including  both  patients  and  their  relatives,  in  irdinary  type,  and  por-oentages  in 
italics. 
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ROYAL  COMMISSION  ON  VACCINATION: 


2.  That  upwards  of  half  (60  per  cent.)  of  these  2,535 
p 3! sons  came  into  the  well-vaccinated  class; 

that28'0  per  cent,  showed  indiilerent  vaccination, 

that  4"0       „  doubtful  „ 

that  4"2       „       were  unvaccinated, 

and  that  2'4       „       had  been  revaccinated, 

wlien  their  houses  were  invaded  by  small-pox. 

3.  That  the  largest  proportion  of  the  well-vaccinated 
persons  were  either  under  10  years  of  age  or  between  10 
and  20  years  of  age  (70  and  67  per  cent.),  and  that  as  age 
advanced  the  numbers  of  "  well -vaccinated  "  became  pro- 
portionally fewer. 

4.  That  among  the  indifferently  and  doubtfully  vaccinated, 
the  age  proportions  work  out  in  a  converse  direction 
though  not  with  such  marked  differences. 


Subsection  b. — Vaccinated  Condition  of  the  District  around 
the  old  Hospital  {Aikin  Street). 

Vaccinated  The  Aikin  Street  district  was  a  highly  infected  one. 
the  Aikto  ^®  probable  that  most  of  the  inhabitants  were  exposed  to 

Street  infection  at  some  time  during  the  epidemic^ 

dlelriot. 

This  district  of  the  town  was  a  very  representative  one 
as  regards  size  of  house,  number  of  inhabitants  per  house, 
and  the  occupations,  habits,  and  mode  of  life  of  the  people. 

The  table  below  (Table  VI.)  prepared  for  me  by  Dr. 
W.  E.  Fielden  gives  the  result  of  cur  house-to-house 
inquiry  in  that  district,  and  shows  the  vaccinated  condition 
of  all  the  people  living  within  300  yards  of  the  old  Fever 
Hospital ;  those  in  the  uninfected  houses  on  August  1st, 
1S92,  and  those  in  the  infected  houses  on  the  date  when 
the  patient  developed  the  eruption. 

An  examination  of  this  table  shows,  amongst  other 
points,  that  all  but  0*8  per  cent,  of  these  3,394  persons  were 
vaccinated,  as  compared  with  4"2  per  cent,  unvaccinated  in 
the  infected  houses  in  all  parts  of  the  town. 

There  were  3,116  persons  in  the  uninfected  houses,  and 
278  in  the  infected  houses  in  this  district.  Of  the  former 
0'74  per  cent,  were  unvaccinated  and  of  the  latter  2'16  per 
cent.  Persons  who  had  previously  had  small -pox  are 
excluded  from  both  of  these  calculations. 


Around 
old  fever 
hospital 


Sub-section  c. — Report  of  Vaccination  Officer  on  vaccinated 
state  of  the  town,  December,  1892. 

A  house-to-house  inquiry,  without  inspection  of  arms, 
was  conducted  in  November  and  December,  -1892,  with 
great  zeal  by  the  Vaccination  Officer  and  two  assistants, 
in  certain  districts  of  the  town. 

His  results  dijfered  somewhat  from  ours  inasmuch  as 
his  inquiry  had  reference  to  a  different  period  of  time,  and 
simple  inquiry  at  the  door  failed,  in  some  instances,  to 
elicit  the  existence  of  an  unvaccinated  inmate,  or  to 
ascertain  the  quality  of  vaccination  in  others.  Both 
infected  and  uninfected  houses  were  visited.  The 
Vaccination  Officer  has  kindly  supplied  me  with  the 
following  particulars. 

The  inquiry  was  carried  on  in  the  two  chiefly  infected 
districts  of  the  town,  viz.  : — 

(a.)  Around  the  old  fever  hospital,  comprising  the 
greater  part  of  Whitecross  and  St.  Austin's 
wards,  and  a  portion  of  the  extra-parliamentary 
district  of  Sankey  Bridges.  This  is  an  area  which 
includes,  but  is  larger  than,  the  field  of  our 
last  mentioned  inquiries. 

1,701  houses  were  visited,  containing  7,664 

persons  ;  of  whom — 
7,641  (99'7  per  cent.)  were  reported  to  be  vac- 
cinated. 

23  (0*3  per  cent.)  were  reported  to  be  un- 
vaccinated. 

981  (12'8  per  cent.)  were  reported  to  have 
been  re-vaccinated  at  that  date.* 

[b.)  Around  the  new  small-pox  hospital  (Dallam  Lane),  ^""j"*^ 
comprising  Bewsey  ward  and  almost  the  whole  of  hospitaf^ 
Orford  ward. 

1,657  houses  were  visited,  containing  8,356 

persons  ;  of  whom — 
8,306  (99'4  per  cent.)  were  reported  as  vac- 
cinated. 

50  (0"6  per  cent.)  were   reported  as  un- 
vaccinated. 

789  (9'4  per  cent.)  were  reported  as  revac- 
cinated.* 

Taking  these  tv.'o  districts  together — 

3,358  houses  were  visited,  containing  16,020  persons.f 
15,946  (99'55  per  cent.)  were  reported  as  vaccinated. 
73  (00'45     ,,       )  ,,  unvaccinated. 

1,770  (11-04     „      )  „  re-vaccinated.* 

*  To  end  of  Deoemher  1892. 

t  More  than  quarter  of  the  population  of  ^Warrington, 


Table  VI. 

Showing  the  Vaccinated  Condition  of  3,394  persons  living  in  the  620  Uninfected  and  43  Infected  Houses  within 
300  yards  of  the  Old  Borough  Hospital  (Aikin  Street  Area).    The  93  re-vaccinated  Persons  have  been 

INCLUDED  IN  THE  FIRST  TwO  CoLUMNS  (I.,  II.,  AND  III.),  AS  WELL  AS  IN  CoLUMN  V. 


I. 

II.  and  III. 

IV. 

V. 

VI. 

Well  Vaccinated. 

Indiiferently  and 
doubtfully  Vaccinated. 

Unvaccinated. 

Ee-vaccinated. 

Previous  Small-pox. 

Age  periods. 

No.  in 

No.  in 

No.  in 

All 

No.  in 

All 

No.  in 

No.  in 

No.  in 

No.  in 

Persons 

Persons 

Un- 

In- 

Un- 

In- 

Un- 

In- 

All 

Un- 

In- 

All 

in  Un- 

in In- 

All 

infected 

fected 

Houses. 

infected 

fected 

Houses. 

infected 

fected 

Houses. 

infected 

fected 

Houses. 

infected 

fected 

Houses. 

Houses. 

Houses 

Houses. 

Houses. 

Houses. 

Houses. 

Houses. 

Houses 

Houses. 

Houses. 

Of  78  persons  aged"j 

60  and  upwards  > 

14 

1 

15 

52 

1 

53 

1 

0 

1 

5 

0 

5 

9 

0 

9 

there  were  -j 

Of    145  persons") 

aged  50-60  there  > 

53 

3 

56 

67 

7 

74 

2 

0 

2 

8 

1 

9 

12 

1 

13 

were      -  -) 

Of    263  persons"! 

aged  40-50  there  f 

113 

15 

128 

112 

13 

125 

1 

0 

1 

20 

1 

21 

7 

2 

9 

vere     -  -J 

Of   456  persons") 

aged  30-40  there  > 

225 

13 

238 

187 

14 

201 

3 

1 

4 

26 

3 

29 

12 

1 

13 

were     -  -) 

Of   566  persons") 

aged  20-30  there  \ 

314 

18 

332 

209 

10 

219 

2 

0 

2 

9 

1 

10 

13 

0 

13 

were              - ) 

Of    796  persons') 

570 

aged  10-20  here  \ 

504 

66 

193 

24 

217 

2 

0 

2 

13 

4 

17 

7 

0 

7 

were      .  -J 

Of   488  persons") 

359 

aged  5-10  there  » 
were     -         -  J 

331 

28 

113 

11 

124 

3 

2 

6 

2 

0 

2 

0 

0 

0 

Of    504  persons") 

24 

380 

aged  1-5  there  f 

356 

108 

10 

118 

4 

2 

6 

0 

0 

0 

0 

0 

0 

were     -        - ) 

Of  98  nersons  aged") 

under  1  there  f 

63 

5 

68 

19 

5 

24 

5 

1 

6 

0 

0 

0 

0 

0 

0 

were     -  -J 

Of  3,394  persons") 

1,973 

173 

at     all     ages  f 

2,146 

1,060 

95 

1,155 

23 

6 

29 

83 

10 

9S 

60 

4 

there  were  -) 

Note.— The  620  uiiinvaded  houses  contained  3,116  inmates.  The  43  invaded  houses  contained  278  inmates.  The  term  "  invaded  "  or  "  infected'" 
means  here  infected  with  small-pox  prior  to  October  4th,  1892, 15  days  after  the  patients  were  shifted  to  the  Ne  w  Hospital.  5  •  0  ipersous  ner  house 
in  uninfected  houses,  6"4  persons  per  house  xn  infected  houses,  j 


APPENDIX. 


25 


Subsection  d.-^Summary. 

The  table  below  (Table  VII.)  shows  at  once  the  result 
of  my  two  inquiries,  for  comparison. 

If,  as  I  believe,  the  Aikin  Street  area  may  be  regarded 
as  a  sample  of  the  vaccinated  condition  of  the  whole 
town — 

63"2  per  cent,  of  the  inhabitants  of  the  town  were 

well  vaccinated  (primarily) ; 
34-0  per  cent,  indifferently  and  doubtfully  vaccinated 
(primarily),  including,  as  pointed  out  on  p.  22, 
some   who    might    have   turned  out  to  be 
unvaccinated  ; 
0'8  per  cent,  were  unvaccinated  ;  and 
1-9  per  cent,  had  previously  had  small-pox  ; 


at  the  date  to  which  my  inquiries  on  these  pomts  had 
reference  (August  1st,  1892), 

And,  finally,  that  2'7  of  the  inhabitants  haa  been 
re-vaccinated  prior  to  that  date.  This  figure  has  to  be 
modified  for  the  town  generally  (p.  43). 

Sub-section  e. — Proportion  of  Public  Vaccinations  to  Births 
per  Annum. 

The  table  below  (Table  VIII.)  shows  the  number  of 
births  compared  with  the  number  of  vaccinations  done 
each  year  from  1872  to  1892  inclusive,  fiom  the  Local 
Government  Board  returns. 

The  per-centage  of  the  births  in  the  Warrington.  Union 
which  remain  unaccounted  for  each  year  is  small. 


Table  VII. 

Giving  a  Summary  of  the  two  Inquiries  into  the  Vaccinated  State  of  the  Borough  of  Warrington  (1892). 


A.  *— 2,535  persons  in  437  infected  houses,") 
scattered  all  over  the  town  (personal  >• 
inquiry),  Table  V.     -         -        .  -) 

_,..,„„,  i    f  43  infected  houses  -'^ 

B.  t-3,394  persons  m  |      uninfected  houses 
situated  within  300  yards  radius  of  the  > 
old  fever  hospital  (Aikin  Street)  (per- 
sonal inquiry).  Table  VI.     -        -  -J 


Well 
vaccinated. 


Num- 
ber of 
Per- 
sons. 


1,523 


!,146 


Per 
cent. 


6o'o 


Indifferently 
vaccinated. 


Num- 
ber of 
Per- 
sons. 


Per 
cent. 


701 


1,155 


sr6 


Doubtful 
vaccinations. 


Num- 
ber of 
Per- 
sons. 


Per 
cent. 


Unvaccinated. 


Re-vaccinated. 


Num- 
ber of 
Per- 
sons. 


3-9 


34' 0  llncluded  in  pre- 
I  ceding  column. 


107 


29 


Per 
cent. 


Num- 
ber of 
Per- 
sons. 


Per 
cent. 


63* 


93t 


Previously  had 
Small-pox. 


Num- 
ber of 
Per- 
sons. 


3-7 


6i 


Per 
cent. 


^'6 


*  On  the  date  when  the  first  patient  in  the  house  developed  the  small-pox  eruption, 
t  On  August  1st,  1892. 

X  These  persons  are  also  included  in  the  first  two  columns. 


Table  VIII. 

Particulars  of  Births  Registered  and  Vaccinations  Performed  in  the  Warrington  Union  during  the 
21  years  1872-1892.    The  Union  includes  but  is  larger  than  the  Borough  (p.  82).* 


Tear, 


Births 
registered 
during  Year. 


Of  the  Children  whose  Births  were  i-egistered  during  the  Year  given  in  the  First  Column,  by  the 
31st  January  in  the  Year  next  but  one  following  that  Year  there  were ; — 


Successfully 
Vaccinated. 


Certified  as 
insusceptible 
of 

Vaccination. 


Had 
Small-pox. 


Died  Un- 
vaccinated. 


Vaccination 
postponed 
by  Medical 
Certificate. 


Remaining. 


The  Children  not 
finally  accounted 

for  (including  Cases 
postponed)  being 

per  cent,  of  Buthj. 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


2,217 
2,343 
2,481 
2,508 
2,704 
2,670 
2,710 
2,770 
2,826 
2,841 
2,819 
2,976 
3,021 
2,869 
2,904 
2,936 
2,973 
3,055 
8,074 
3,334 
3,331 


1,882 
1,762 
2,185 
2,209 
2,400 
2,320 
2,268 
2,337 
2,311 
2,334 
2,268 
2,369 
2,527 
2,470 
2,456 
2,482 
2,484 
2,573 
2,597 
2,835 
2,889 


12 
1 
2 
0 
0 
2 
1 
2 
0 
1 
0 
7 
4 
1 


204 
ISl 
251 
236 
232 
208 
263 
275 
317 
314 
332 
S59 
S98 
276 
338 
331 
298 
296 
315 
354 
321 


116 


12 
17 
21 
32 
35 
33 
56 
30 
16 
114 
20 
34 
19 
24 
26 
28 
13 
20 
20 


391 
30 
46 
51 
lOB 
143 
123 
142 
162 
203 
127 
72 
88 
85 
96 
164 
154 
114 
112 
90 


5*2 
17  0 

1-  7 

2-  5 

2-  7 

5-  2 

6-  6 

5-  6 

7-  0 

6-  8 

7-  8 

8-  1 

3-  0 

4-  3 

3-  6 

4-  1 
6-4 
6-0 
5*1 
4-0 
3'5  ' 


Note.—*  These  particulars  are  fromlthe  Local  Government  Board  returns. 
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EOYAL  COMMISSION  ON  VACCINATION  : 


SECTION  II.— HAD  PRIMARY  VACCINATION  ANY  POWER  TO  PROTECT  FROM  INFECTION. 


A  distinction  is  liere  drav/n  between  the  power,  if  it  exist, 
of  efficient  vaccination  to  protect  from  the  infection  of 
small-pox  (Section  II.),  and  its  power,  if  any,  to  modify  the 
disease  when  once  contracted  (Section  III.). 

The  question  of  protection  may  he  approached  by  in- 
vestigating— 

(a.)  llie  relative  proportion  of  unvaccinated  persons  in 
the  infected  and  uninfected  houses  respectively. 

(&.)  The  relative  vaccinated  condition  of  the  vaccinated 
persons  in  the  infected  and  uninfected  houses 
respectively. 

(c.)  The  different  proportions  of  persons  attacked  among 
the  several  vaccinated  states  dwelling  in  the  in- 
fected houses. 

(d.)  Similar  facts  as  regards  a  typical  district  of  the 
town. 

(e.)  A  comparison  of  an  outbreak  of  small-pox  in  a 
vaccinated  and  unvaccinated  community. 

Subsection  a. — Proportion  of  Unvaccinated  Persons  in 
Infected  and  Uninfected  Houses  respectively. 

In  the  preceding  section  we  saw  (Table  V.,  ante)  that 
4'2  per  cent,  of  the  2,535  dwellers  in  the  437  houses  in- 
vaded by  small-pox  were  unvaccmated  persons.  But  as  a 
result  of  our  house-to-house  inquiry  (Table  VI.,  ante)  in 
the  Aikin  Street  district,  which  comprised  43  infected 
houses  and  620  uninfected  houses,  we  found  that  only  0'8 
per  cent,  of  the  .3,394  inhabitants  were  unvaccinated. 
This  is  a  large  difference  (five  times),  but  it  becomes  still 
more  remarkable  when  one  finds,  on  examining  the  620 
uninfected  houses  alone,  that  only  0"74  per  cent,  of  the 
3,116  inmates  were  unvaccinated. 

Sub-section  b. — Comparison  of  Vaccinated  Condition  in 
Infected  and  Uninfected  Houses. 

The  table  given  below  (Table  IX.)  shows  the  relative 
vaccinated  condition  in  infected  or  uninfected  houses 
respectively,  extracted  from  the  figures  given  in  Tables 
V.  and  VI. 

These  figures  are  strictly  comparable  in  all  respects, 
the  houses  and  the  inmates  were  living  practically  under 
the  same  conditions.*  The  only  material  differences  being — 
(i)  that  Class  B.  contains  a  larger  proportion  of  well- 
vaccinated  persons,  and  of  indifferently  and  doubt- 
fully vaccinated  persons,  and  a  smaller  proportion  of 
unvaccinated  than  class  A.,  and  ; 

*  With  tbe  exception  of  number!  of  inmates  per  ihouse  vide  Part  IV. 
of  this  Report,  p.  83 . 


houses. 


(ii)  that  the  houses  included  in  Class  A.  were  invaded  by 
small-pox ;  while  those  in  Class  B.  were  not. 


Subsection  c. — The  relative  Proportions  of  Persons  attacked 
among  the  several  Vaccinated  Groups  of  People  in  the 
Infected  Houses. 

The  possibility  or  impossibility  of  vaccination  to  protect  Relation 
from  the  infection  of  small-pox  may  best  be  studied  by  a  t™^]^'"^"'^ 
critical  examination  of  the  vaccinated  state  of  all  persons  naS stat! 
similarly  exposed  to  the  infection  of  small-pox,  and  com-  in  infeoteti 
paring  the  "  attack-rate  "  in  the  different  groups.  Now, 
bearing  in  mind  the  social  class  aff  ected  with  small-pox,  and 
their  habits  of  life,  it  may  be  taken  as  nearly  certain  that 
all  the  inmates  of  an  infected  house  were  exposed  in  some 
degree  to  infection,  either  before  or  after  recognition  of 
the  disease ;  either  from  the  patient,  or  from  the  same 
source  as  the  patient. 

Table  X.,  next  page,  shows  that  in  the  437  infected 
houses  there  were  2,387  persons  who  were  classed  as  having 
been  vaccinated  at  some  time  of  their  lives  before  the 
house  became  infected,  and  of  these  553  or  23  per  cent. 
were  attacked  with  small-pox.  Included  in  this  calculation 
are  100  persons  about  whose  vaccination  I  was  unable  to 
satisfy  myself.  On  the  information  before  me  some  of 
them  might  or  might  not  have  been  vaccinated  (p.  22)  : 
25  of  the  cases  arose  amongst  them. 

In  the  same  houses  were  found  107  unvaccinated 
persons,  and  of  these  60  or  36  per  cent,  were  attacked  with 
small-pox. 

I  could  ascertain  no  reason  for  this  remarkable  difference 
in  the  attack-rate  in  the  two  classes,  unless  the  fact  of 
vaccination  protected  the  vaccinated  persons  from  being 
attacked  by  small-pox.  Being  members  of  the  same 
families,  they  lived  in  the  same  houses  (which,  be  it  noted, 
were  of  a  remarkably  uniform  type),  ate  the  same  food, 
often  did  the  same  work,  and  were  exposed  to  the  same 
hereditary  and  external  influences.  But  the  one  class  was 
vaccinated  and  had  a  small-pox  attack -rate  of  21  and  the 
other  was  unvaccinated  and  had  an  attack -rate  of  56. 

But  let  us  inquire  more  particularly  into  the  quality  of 
the  vaccination  in  the  infected  houses,  as  defined  on  p.  22, 
and  see  whether  different  qualities  of  vaccination  afforded 
different  degrees  of  protection  from  infection.  The  table 
on  next  page  (Table  X.),  giving  the  actual  number  of 
persons,  is  the  outcome  of  my  investigations  in  this  subject. 

It  may  be  taken  that  all  these  persons  were  exposed,  and 
in  general  terms  pretty  equally  exposed,  to  the  infection  of 
small-pox.    It  will  be  seen  from  this  table  : — 


Table  IX. 


A  Comparison  of  the  Vaccinated  Condition  of  Persons  in  Infected  and  Uninfected  Houses  respectively. 

(Result  of  Personal  Inquiry.) 


Well  Vaccinated 
Persons. 

Indifferently  and 
Doubtfully  Vaccinated 
Persons. 

Unvaccinated  Persons. 

Persons  who  had 
previously  had  Small-pox. 

A. — There  were  2,472  persons 
(excluding  63  re-vac.)  in  the 
437  infected  houses,  situated 
in  different  parts  of  the  town 
(see  Table  V.,  ante"),  of  whom 

1,523 

61'6  per  cent 

801 

32-4  per  cent. 

107 

4-3  per  cent. 

41 

1"6  per  cent. 

B. —There  were  3,116  persons 
in  the  620  uninfected  houses, 
situated  in  the  Old  Fever 
Hospital  District  (see  Table 
VI.,  ante),  of  whom - 

1,973 

63"3  per  cent 

1,060 

34-0  per  cent. 

23 

0-7  percent. 

60 

1'9  per  cent. 

1.  That  the  proportion  of  those  attacked  among  the 

indifferently  and  doubtfully  vaccinated  is  higher  than 
that  among  the  well-vaccinated. 

2.  That  the  number  attacked  among  the  unvaecinated  is 

more  than  twice  as  great  as  the  doubtfully  vacci- 
nated group ;  and 

3.  That  a  larger  proportion  were  attacked  amongst  those 

who  had  had  small-pox  previously  than  amongst  the 
re-vaccinated  (12  and  11  per  cent,  respectively). 


Sub-section  d. — The  Attack  Rates  among  the  Vaccinated 
and  Unvaecinated  in  a  representative  District  in  the 
Town. 

Table  XI.,  given  below,  shows  the  relative  incidence  of 
small-pox  cn  the  vaccinated  and  the  unvaecinated  at 
different  age  periods  in  the  highly  infected  area  near  the  old 
Borough  Fever  Hospital. 

It  will  be  seen  that  the  attack  rate  was  heavier,  and 
the  class  of  ease  more  severe,  among  the  unvaecinated 
than  it  was  among  the  vaccinated. 


Sub-section  e. — Comparison  of  a  Vaccinated  with  an 
Unvaecinated  Community. 

Attack  rate       ^  comparison  of  this  epidemic  with  one  in  the  same 
in  an  un-      community  before  vaccination  was  practised  will  be  found 
vaccinated 
community. 


in  Section  IV.  (p.  36  et  seq.),  which  deals  with  the  historical 
prevalence  of  small-pox  in  Warrington  in  former  years. 
In  Sub-section  c  (p.  39)  of  that  Section  it  will  be  seen — 

1'.  That  the  "attack  rates"  in  the  unvaecinated  (1773) 
and  vaccinated  (1892)  communities  diffe  as  64 
per  1,000  and  12  per  1,000  respectively. 

2.  That  whereas  the  disease  was  endemic  in  the  un- 

vaecinated community  it  is  only  epidemic  in  the 
(almost  entirely)  vaccinated  community ;  and 

3.  That  the  average  number  of  deaths  from  small-pox 

in  practically  unvaecinated  Warrington,  1773  tc 
1842,  was  35  per  annum  {i.e.,  taking  those 
years  of  which  a  record  exists,  p.  41)  ;  and  in 
vaccinated  {i.e.,  in  general  terms)  Warrington, 
1843-1891,  was  5'6  per  annum.  The  population 
had  meantime  grown  from  8,000  to  52,000  (p.  40). 

As  regards  W arrington  in  the  present  day,  out  of  2,535 
persons  dwelling  in  437  infected  houses,  of  whom  2,324  had 
been  vaccinated  once  in  their  lives,  and  107  had  never 
been  vaccinated,  the  attack  rate  amongst  the  former  was 
235  per  1,000  and  among  the  latter  561  per  1,000.  (Table 
X.,  below.) 

Finally,  in  the  highly  infected  district,  the  Aikin  Street 
area  (Table  XI.,  below),  out  of  3,301  vaccinated  persons 
dwelling  in  that  area  2()  per  1,000  were  attacked,  and 
out  of  29  unvaecinated  persons  207  per  1,000  were  attacked. 


Table  X. 

An  Analysis  of  the  Population  in  437  Infected  Houses  as  regards  the  quality  of  their  Vaccination  and  the  Number 

of  Persons  attacked  m  the  respective  Groups.* 


Well 
Vaccinated. 


2,535  persons  in  437  infected  houses 

Of  whom  618  persons  were  attacked  by 

small-pox. 
Per-centage  of  persons  attacked 

58  deaths  -  - 

Case  Mortality  (_per  cent.')  {Table,  p.  49) 


1,523 
329 

2  / •  6  per  cent. 

10 

3  •  0  per  cent. 


IndiiJorently. 
Vaccinated. 


Doubtful 
Vaccinations. 


Unvaecinated. 


Re- vaccinated, 


Had  Small-pox 
previously. 


701 
192 

2/  •  4  per  cent. 
17 

S'8  per  cent. 


100 
25 

£5 '0  per  cent 
10 

40-0 per  cent. 


107 

60 

56  •  'I  per  cent. 
21 

33' 0 per  cent. 


63 
7 

1 1  ■  I  per  cent 
J 

O'O per  cent. 


41 

5 

12'  2  per  cent, 
0 

O'O  per  cent. 


*  The  Workhouse,  Fever  Hospital,  Common  Lodging  Houses,  and  a  few  houses  whose  inmates  could  not  be  traced,  are  excluded  from  this 
calculation  as  it  was  not  possible  to  obtain  the  facts  as  to  vaccination  of  the  other  inmates  in  these,  with  the  same  degree  of  accuracy  as  in  the 
remaining  437  houses,  p.  22. 

It  will  be  observed  that  the  case-mortality  among  the  doubtfully  vaccinated  and  the  unvaecinated  is  very  heavy,  though 
both  approximate  to  Marson's  unvaecinated  fatality  (37  per  cent.)  based  on  2,654  cases  (Reynold's  system.  Vol.  I.,  p. 
238).  The  heavy  mortality  among  the  doubtfully  vaccinated  appears  to  be  due  partly  to  the  drinking  habits  of  the 
inhabitants,  and  partly  to  the  circumstance  that  many  were  probably  unvaecinated  persons. 

Table  XI. 

Relative  Number  of  Small-Pox  Cases  amongst  (a.)  the  vaccinated  (including  doubtful  vaccinations  and  re- vac- 
cinations, but  excluding  previous  Small-Pox),  and  (&.)  the  unvaecinated  persons,  respectively,  in  a  highly  infected 
area,  viz.,  the  300  yards  AIKIN  SIREET  AREA. 


No.  of  people  in  area 


Mild  cases 
Disclreto  cases  - 
Confluent  cases 


Total  cases 


Deaths  - 


Persons  protected  by  Vaccination  in  ,300  yards 
Aikin  Street  area. 


60 
and 
older. 


60-60 


40-50 


30-40 


20-30 


130 


253 


551 


26 


10-20 


787 


16 
10 
1 


0-10 


All 

Ages, 


1,073 


3,301 


84 


Unvaecinated  people  in  300  yards  Aikin  Street 
area. 


60 
and 
older, 


50-60 


40-50 


30-40 


20-30 


10-20  0-10 


All 
Ages. 


29 


NoTB.— The  vaccinated  state  of  the  people  refers  to  August  1st,  18U2.  The  cases  are  those  which  arose  in  that  district  between  August  Lst  aiid 
October  4tli,  1892. 
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ROYAL  COMMISSION  ON  VACCINATION  ; 


SECTION  III.— HAD  PRIMARY  VACCINATION  ANY  POWER  TO  MODIFY  THE  SEVERITY  AND 

FATALITY  OF  SMALL-POX? 


Sub-section  a. —  The  Types  of  Case  and  Fatality  occurring 
among  the  Vaccinated  and  Unvaccinated  respectively. 

Severity,  seen  from  Table  XII.  at  foot  that, — 

Out  of  586  primarily  vaccinated  cases  32]  were  mild, 

137  discrete,  and  128  confluent; 
Out  cf  68  unvaccinated  cases  3  were  mild,  17  discrete, 

and  48  confluent. 

Thus  22  per  cent,  of  the  vaccinated  cases  (including  12 
doubtfully  vaccinated  persons)  were  confluent,  and  70  per 
cent,  of  the  unvaccinated  were  confluent. 

Cagg  Amongst  the  667  cases  which  occurred  between  May  10, 

mortality.      1892,  and  May  10,  1893,  62  were  fatal,  giving  a  case- 
mortality  of  9'3  per  cent. 

Out  of  586  vaccinated  and  doubtfully  vaccinated  cases 
38  were  fatal ;  case-mortality,  6'5  per  cent,  (8  re-vaccinated 
and  five  previous  small-pox  cases  are  omitted). 

Out  of  68  unvaccinated  cases  24  were  fatal ;  case- 
mortality,  36  per  cent. 

Thus  the  case-mortality  among  the  unvaccinated  is  five 
and  a  half  times  as  great  as  that  amongst  the  vaccinated. 

Sub-section  h. — The  Type  of  Case  and  Fatality  occurring 
among  the  different  Classes  of  Vaccinated  Persons. 

It  will  be  seen  from  Tables  XII.  and  XIII.  that  as  the 
vaccinated  condition  was  less  perfect  (as  measured  by 
current  standards),  so  in  ])roportion  the  cases  were  more 
severe. 

Out  of  the  350  well-vaccinated  cases — 
60  per  cent,  were  mild, 
23       ,,       „     discrete,  and 
17       „       ,,  confluent, 
^•p       ,,  died. 

0  ut  of  the  208  indifferently  vaccinated  cases — 
56  per  cent,  were  mild, 
22       „        „     discrete,  and 
22       „        „  confluent. 
S-2 


Out  of  the  28  doubtfully  vaccinated  cases — 

43  per  cent,  were  mild, 
14       „        „    discrete,  and 
43       „        „  confluent. 
39-0       „  died. 

As  regards  the  fatality  of  the  disease — 

I. — Case  mortality  in  well- vaccinated  cases,  2"  9  per 
cent. 

II. — Case  mortality  in  indifferently  vaccinated  cases, 
8  ■  2  per  cent. 

III.  — Case  mortality  in  doubtfully  vaccinated  cases, 

39  ■  3  per  cent. 

IV.  — Case  mortality  in  unvaccinated  cases,  35 '3  per 

cent. 

It  follows  therefore  from  the  foregoing : — 

(1.)  That  small-pox  as  it  occurred  amongst  the  well- 
vaccinated  was  3  times  less  fatal  than  amongst 
those  who  were  indifferently  vaccinated,  13  times 
less  fatal  than  amongst  the  doubtfully  vaccinated ; 
and  12  times  less  fatal  than  amongst  the  unvac- 
cinated. 

(2.)  That  the  disease  as  it  occurred  among  the  indiffe- 
rently VACCINATED  was  4|  times  less  fatal  than 
amongst  the  doubtfully  vaccinated;  and  4  times 
less  fatal  than  amongst  the  unvaccinated. 

(3.)  That  the  disease  as  it  occurred  amongst  persons 
classed  as  doubtful  vaccinations  (definition,  page  22), 
was  rather  more  fatal  than  amongst  the  unvacci- 
nated. 

(4.)  And  finally,  that  the  disease  as  it  occurred 
amongst  the  vaccinated  cases,  including  those  classed 
as  doubtful  vaccinations,  was  6|  times  less  fatal  than 
it  was  amongst  the  unvaccinated. 

The  fatality  at  different  age  periods  is  given  in  Table 
XVII.,  p.  35. 


Table  XII. 

An  Analysis  of  the  different  types  of  667  Small-pox  Cases  occurring  in  the  different  Vaccination  Groups. 


Mild  Cases. 

Discrete 
Cases. 

Confluent 
Cases. 

Totals. 

Deaths. 

Case 
Mortality. 

8,50  well-Taccinated  cases  (Class  I.)  - 

205 

83 

62 

350 

10 

S-9 

208  iudifierently  vaccinated  (Class  II.) 

104 

50 

54 

208 

17 

S-2 

28  doubtful  vaccinations  (Class  III.)    -          -  - 

12 

4 

12 

28 

11 

39-3 

68  unvaccinated  cases  (Class  IV.)        -          .  - 

3 

17 

48 

68 

24 

35-3 

8  successfully  re- vaccinated  cases  (Class  V.)  - 

2 

4 

2 

8 

0 

0 

5  cases  had  had  small-pox  previously  (Class  VI.) 

3 

2 

0 

5 

0 

0 

Totals         .          -          .  - 

329 

leo 

178 

667 

62 

9-3 

Number  of  deaths  in  each  type  of  case 
Per-centage  fatality  in  each  type  of  case 

0 
0 

3 

^■87 

59 
33- 14 

62 
9-3 

Case-mortality  amongst  vaccinated  and  doubtfully  vacc 
„  „  unvaccinated  =  35  •  2  per  cent, 


Table  XIII. 

An  Analysis  of  the  Proportion  of  the  different  Vaccination  Groups  occurring  in  each  type  of  the  667  CASES 

of  Small-pox. 


A. 

Mild  Oasfis  of  Small-Pox. 

B. 

Discrete  Cases  of  Small-Pox, 

c. 

Confluent  Cases  of  Small-Pox. 

D. 

Fatal  Cases  of  Small-Pox, 
62. 

29. 

160. 

178. 

Vaccinated  State. 

Vaccinated  State. 

Vaccinated  State. 

Vaccinated  State. 

I.' 

II. 

III. 

IV. 

V. 

VI. 

I. 

II. 

III. 

IV. 

V. 

VI. 

I. 

II. 

III. 

,iv. 

V. 

VI. 

I. 

II. 

III. 

IV. 

V. 

VI. 

Cases  - 

206 

104 

12 

3 

2 

3 

83 

50 

4 

17 

4 

2 

62 

54 

12 

48 

2 

0 

10 

17 

11 

24 

0 

0 

Per-centages  - 

62-3 

31-7 

3-6 

0-9 

0-6 

0-9 

51-9 

31-2 

2-5 

10-6 

2-5 

1-2 

3i-S 

30-8 

6-7 

26'9 

1-1 

0-0 

16-1 

27-4 

17'7 

38-7 

0 

0 

*  The  Roman  numerals  indicate  the  various  vaccinated  classes  as  defined  on  p.  22,  ante.  I.  "  Well-vaccinated."  II.  "Indifferently  vac- 
cinated." III.  "Doubtfully  vaccinated."  IV.  "  Unvaccinated."  V.  "Re-vaccmated."  VI.  "  Previously  afttcted  with  small-pox." 
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Commen- 
tary on 
death. 


Causes  ot 
death. 


Evidence 
as  to 

vaccinated 
state. 


Sub-section  c. — Analysis  of  Deaths. 

Tables  XIV.  and  XV.  (pp.  29-33)  give  full  particulars 
of  all  the  fatal  cases,  62  in  number,  occurring  between 
May  10,  1892,  and  May  10,  1893,  where  small-pox  was 
mentioned  on  the  death  certificate,  grouped  into  vaccinated, 
38,  and  unvaccinated,  24,  persons,  and  arranged  in  order 
of  date  of  eruption.  Bearing  in  mind  how  much  a  single 
death  may  modify  the  case  mortality  of  either  group,  great 
care  has  been  taken  to  obtain  the  fullest  information,  and 
the  results  are  here  given.  Some  of  the  cases  call  for 
comment. 


Vaccinated  Deaths. 

Among  the  38  vaccinated  persons  who  died,  eight  had  a 
markedly  alcoholic  history,  and  there  is  evidence  to  show 
as  a  matter  of  fact  that  three  of  these,  numbers  98,  112, 
and  554,  had  suffered  from  delirium  tremens  before,  and 
they  probably  died  of  this  disease,  the  small-pox  being  but 
an  accident. 

Case  117,  Thomas  E  ,  set.  18,  did  not  have  small-pox 

severely,  and  had  been  up  and  about  for  one  or  two  weeks 
when  he  incurred  a  fresh  disease  of  which  he  died.  I  have 
been  unable  to  obtain  any  more  particulars  of  this  illness, 
but  "  small-pox — pyasmia  "  was  given  on  his  death 
certificate  by  the  Assistant  Medical  Ofiicer  of  Health.  There 
is  considerable  doubt  whether  his  death  should  be  attributed 
in  any  degree  to  small-pox.* 

Case  184,  Jane  H  ,  set.  32,  was  suffering  from 

puerperal  septicaemia  when  she  contracted  small-pox. 

In  case  240,  Barbara  W  ,  aet.  21,  cardiac  valvular 

disease  was  a  contributory  cause  of  death. 

Case  265,  Mrs.  H  ,  set.  23,  had  recently  been  con- 
fined and  was  in  a  very  critical  condition,  by  reason  of 
pneumonia,  before  ever  she  contracted  small-pox  from  her 
mother,  who  was  nursing  her,  and  who  brought  the  infec- 
tion from  another  daughter  suffering  from  unsuspected 
small-pox. 

Case  473,  James  T  ,  eet.  42,  was  suffering  from 

pulmonary  consumption  in  a  very  advanced  stage,  and  his 
death  was  not  expedited  by  small-pox. 

Case  607,  John  M  ,  set.  nine  years  and  two  months, 

was  laid  up  with  inllammation  of  the  lungs  and  inflamma- 
tion of  the  bowels  at  the  time  when  he  contracted  small- 
pox, which  latter,  his  doctor  informed  me,  only  played  quite 
a  subordinate  part  in  the  fatal  issue. 

In  view  of  the  above  facts  it  seems  doubtful  if  six  cases 
(Nos.  117,  184,  265,  473,  554,  and  607)  ought  to  be  in- 
cluded among  the  deaths  from  small-pox  in  vaccinated 
persons.  Probably  98  and  112  ought  also  to  be  excluded 
if  the  information  were  a  little  more  definite.  Neverthe- 
less they  are  all  included  among  the  vaccinated  deaths. 

None  of  these  persons  had  ever  been  revaccinated.  As 
regards  the  condition  of  their  primary  vaccination  the 
best  obtainable  information  has  been  procured.  Generally 
this  was  pretty  satisfactory,  but  in  some  instances  (Nos. 
12,  324,  344),  it  cannot  be  regarded  as  quite  conclusive.  In 
case  12,  for  example,  the  mother  and  doctor's  evidence  dis- 
agreed, but  the  circumstantial  details  given  by  the  former 
caused  the  case  to  be  included  among  the  vaccinated 
persons.  The  date  and  place  of  his  birth  and  vaccination 
bemg  known,  inquiry  was  made,  but  no  records  were  avail- 
able for  that  time.  There  was  a  similar  discrepancy  in  case 
6O7,  but  a  copy  of  his  vaccination  certificate  procured  from 
Penrith,  confirmed  the  mother's  statement.  In  nearly  all 
fatal  cases  the  eruption  is  profuse  and  tends  to  hide  the 
vaccination  scars  if  they  exist.  Hence  the  doctors'  or 
nurses' evidence  "  unvaccinated  "  if  based  solely  on  their 
own  observation  is  less  valuable  than  the  doctor's  statement 
"vaccinated."  Such  was  probably  the  source  of  error 
which  arose  in  case  473.  If  the  pocks  are  very  plentiful,  or 
are  situated  over  the  vaccination  scars,  or  when  the  con- 
gestion and  induration  of  the  skin,  so  characteristic  of 
severe  small -pox  is  present  m  large  amount,  then  the 
plainest  of  scars,  and  certainly  a  faint  one,  is  liable  to  be 
described  as  absent. 

*  I  have  since  learnt  from  the  Assistant  Medical  Officer  of  Health, 
under  whose  medical  cai-e  he  was,  that  his  second  illness  was  thrombosis 
of  the  lateral  sinus,  consequent  on  otitis  media,  which  was  followed  -by 
pyajmia,  of  which  he  Idled.  The  small-pos  was  wholly  unconnected 
with  the  fatal  issue. 


Mother'i 
evidencf 


Difficult  , 


The  Vaccination  Registers  are  not  always  much  help  for 
several  reasons.  They  have  not  always  been  as  accurately 
posted  and  as  safely  preserved  as  they  might  be,  especially 
in  times  gone  by  ;  and  the  law  requiring  their  preservation 
was  not  m  force  till  1872.  The  Vaccination  Register  was 
consulted  in  every  possible  instance. 

Without  doubt  the  mother's  affirmation  "  unvaccinated  " 
is  the  best  evidence  we  can  possess  in  such  cases.  Motives 
for  evasion  of  law  may  induce  her  to  make  a  contrary 
statement,  but  there  is  no  possible  inducement  for  her 
to  make  this  one,  unless  it  be  true ;  and  in  most  instances 
she  will,  of  her  own  accord,  supply  you  with  the  extenuating 
reasons  why  the  operation  was  not  performed  {e.g.,  "  'Cos 
we  was  wanderin'  round  the  country  ").  Sometimes  she 
can  give  you  sufficient  detail  to  judge  whether  the  vacci- 
nation "  took  "  or  not.  Fathers  are  not  so  rehable,  though 
they  are  next  best  to  the  mother. 

Other  kinds  of  collateral  and  unskilled  evidence  have  to 
be  judged  on  their  respective  merits. 

Cases  79  and  75.   The  brothers  Peter  and  James  L  , 

set.  20  and  8  respectively,  are  very  good  illustrations  of  the 
difficulties  which  often  beset  an  inquiry  as  to  vaccination 
in  fatal  cases.  For  a  long  while  I  was  assured  on  good 
authority  that  they  were  both  unvaccinated  persons.  I 
was  told  that  no  record  could  be  traced  of  their  vaccina- 
tion, and  no  marks  could  be  seen  during  life.  The  death 
certificate,  of  which  I  procured  a  copy,  contained  the  word 
"  unvaccinated  "  in  both  cases.  Both  mother  and  father 
of  these  lads  were  dead,  and  those  members  of  the  family 
available  could  give  me  no  definite  information.  I  there- 
fore included  them,  at  first,  in  the  unvaccinated  class. 

But  some  time  later  I  succeeded  in  finding  an  older 
brother,  who  stated  in  general  terms  that  he  was  sure  all 
his  brothers  and  sisters  had  been  vaccinated  except  little 
Walter,  another  child  who  contracted  the  disease  and 
recovered  (case  80).  This  statement  was  confirmed  by  his 
Uncle  Sam,  and  an  old  friend  of  his  mother's.  Next  I 
sought  an  old  friend  and  servant  of  the  family,  who  said 
she  always  "thought  Peter  was  vaccinated;  but  as  to 
"  Jimmy  I  used  to  see  his  maks  thro'  washin'  'imso  often, 
"  he  had  two  good  'uns."  Finally,  I  determined  to  search 
the  vaccination  register  myself  and  found  that  against  the 

name  of  Peter  L  ,  who  was  born  on  May  26th,  1872, 

the  vaccination  entries  were  vacant,  but  against  the  name  of 

James  L  ,  who  was  born  on  April  12,  1884,  was  an 

entry  of  successful  vaccination  on  August  22nd,  1884. 

Peter,  set.  20,  has  therefore,  in  consequence  of  the  con- 
flict of  evidence,  been  classed  in  the  neutral  group  of 
doubtful  vaccination  (Class  III.),  but  James,  set.  8,  in  view 
of  the  vaccination  certificate  and  the  servant's  specific 
statement,  has  been  included  in  Class  II.,  in  conformity 
with  the  definitions  on  p.  22,  ante. 

Unvaccinated  Deaths. 

Of  24  unvaccinated  persons  who  died  a  large  proportion  a  e  at 
were  children,  and  only  19  of  them  were  over  20  years  old.  d^th. 

It  will  be  observed  tliat  there  were  certain  persons  aged 
one  month  and  under  in  the  table  of  unvaccinated  fatal  cases. 
This  is  below  the  limit  allowed  by  the  existing  law  for  the 
performance  of  vaccination  (three  months).  By  some 
observers,  persons  of  one  month  old  and  under  have  been 
excluded  in  making  a  comparison  of  the  vaccinated  and 
unvaccinated  classes  respectively.*  Bub  I  fail  to  compre- 
hend the  grounds  for  such  exclusion.  There  were  in  all 
34  babies  aged  3  months  old  and  less  (see  Table  XXXIX., 
p.  54)  living  in  the  infected  houses  at  the  time  of  my 
inquiry.  They  formed  units  of  the  community  under 
investigation,  and  I  fail  to  see  why  they  should  be  ex- 
cluded from  the  statistical  calculations.  In  this  report 
persons  of  this  age  have  been  included  whether  they 
escaped  or  were  attacked,  whether  they  died  or  recovered, 
in  whatever  class  to  which  they  might  happen  to  belong. 
It  may  be  further  added  that  during  this  epidemic  the  legal 
limit  of  age  for  vaccination  was  not  regarded  in  that  many 
babies  were  vaccinated  at  birth  or  a  day  or  so  later,  so  great 
was  the  scare. 

The  evidence  of  addiction  to  alcohol  which  I  was  able  Cause  a 
to  discover  in  the  unvaccinated  cases  1  and  451  did  not  death, 
amount  in  my  judgment  to  a  contributory  cause  of  death 
in  either  case.    It  existed  to  that  extent  in  the  majority 
of  the  townsfolk  of  that  class,  so  far  as  I  could  judge  (see 
p.  9\,post). 

*  e.g.,  Dr.  Barry :  Report  on  the  Sheffield  Epidemic,  1887-8,  pa^e  17. 
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Ca,se  391  was  recovering  from  scarlet  fever,  and  this 
might  have  heen  thought  a  contributory  cause  of  death. 
But  seven  other  children  who  contracted  the  disease  under 
precisely  similar  conditions  (Table  III.,  p.  12)— I  unvacci- 
nated  and  6  vaccinated — all  recovered. 


In  case  547  I  have  given  the  lodging-house  keeper's 
statement  that  he  had  a  "  syphilitic  eruption,"  but  the 
medical  report  of  the  case  did  not  lead  one  to  regard  the 
eruption  as  anything  more  than  phthiriasis ;  nor  to  con- 
sider that  death  was  due  to  anything  else  than  small-pox. 

In  case  260,  set.  8,  the  death  according  to  the  coroner's 
verdict  was  accelerated  by  the  neglect  of  the  mother.  Both 
parents  were  intoxicated  "when  I  visited  them  at  10  o'clock 
one  Sunday  morning  a  month  or  two  later. 


As  regards  the  non-vaccination  of  these  24  persons  there 
are  none  which  call  for  remarks  beyond  those  appended  in 
the  column  headed  "  Evidence  as  to  Vaccination."  If  any 
doubt  existed  as  to  their  being  really  unvaccinated  persons 
they  were  not  so  included,  but  were  placed  in  the  "  vacci- 
nated "  class,  and  therefore  in  Table  XIV.  It  should  be 
remembered  that  further  information  might  have  placed 
these  latter  cases  among  the  unvaccinated. 


Affes  at  Death. 

The  following  Table  (XVI.)  gives  the  number  of  persons 
who  died  at  the  several  age-periods  among  the  vaccinated 
and  unvaccinated  cases  respectively  in  Warrington 
1892-3  :— 


Table  XVI. 


Table  XVII.  gives  the  comparative  fatality  among  the 
vaccinated  and  unvaccinated  at  different  'age-periods 
calculated  from  Tables  on  pp.  51  and  54.  The  re-vac- 
cinated cases  and  those  previously  attacked  by  small-pox 
are  excluded,  leaving  a  balance  of  654  cases. 

Table  XVII. 


Number  of 
Vaccinated 
Persons 
who  died. 

Number  of 
Unvacci- 
nated 
Persons 
who  died. 

1  month  iiiid  uiidev      -         .         .  . 

8 

1  month  to  1  year  .... 

0 

1  year  to  2  years  .... 

1 

2  years  to  5  „ 

3 

5    „    tolO  „ 

3 

1 

10     „    to  20     „             .          .         -  . 

1 

3 

20     „     to30  „ 

10 

4 

30     „     to40  „ 

14 

4 

40    „     to50  „ 

9 

1 

50    ,.    to60  „ 

1 

60    „    and  upwards  .... 

1 

Total 

38 

24 

Average  age  amongst  the  unvaccinated  fatal  cases,  14*8 
years. 

Average  age  amongst  the  vaccinated  fatal  cases,  33  "3  years. 


It  would  seem  as  though  vaccination  influenced  the 
average  age  at  death  from  small-pox  to  an  extent  of  an 
increase  of  20  years. 


Age  Period. 

Vaccinated  Cases 
— Per-centage 

4-..  1  i4  XT 

r  alaluy. 

XJTiv3.ccinfitecl 
Cases— Per- 
centage Fatality. 

Under  1  month 

No  cases. 

100-0 

1  month  to  2  years  -        -  - 

No  cases. 

25-0 

2  years  to  5  years  - 

No  deaths. 

33-3 

5  years  to  10  years  - 

6-6* 

6-6 

10  years  to  20  years 

0-6 

16-6 

20  years  to  30  years  - 

4-5 

40' 0 

30  years  to  40  years  - 

12-8 

OC-6 

40  years  to  50  years  ... 

22-5 

50-0 

50  years  to  60  years  - 

5-9 

No  cases. 

60  years  and  upwards 

12-5 

No  cases. 

*  There  were  30  cases,  of  whom  2  died,  in  the  5-10  years  age-period. 

One  of  these  deaths  was  case  607,  John  M  ,  referred  to  on  page 34; 

the  other  was  case  75,  J.ames  L  ,  about  whose  vaccination  there  was 

some  conflict  of  evidence  (page  34).  There  were  15  unvaccinated 
cases,  of  whom  one  died  in  the  5-10  age-period. 

A  fatal  Gase  of  doubtful  Small-pox. 

The  above  are  all  the  fatal  cases  in  which  small-pox  was 
known  to  be  present  during  life,  or  was  mentioned  in  the 
death  certificate  as  a  cause  of  death. 

It  is  necessary  in  conclusion  to  refer  to  a  child  who 
died  at  the  age  of  17  days. 

This  child  formed  the  subject  of  special  inquiry  and 
report  to  this  Commission  on  March  15th,  1893,f  as  an 
alleged  death  from  vaccination.  Here  is  an  epitome  of  the 
case. 

Percy  8  *  was   an   illegitimate   infant  born  pre- 
maturely (8th  month)  on  February  5th,  1893. 
The  child  was  small  and  feeble. 

On  February  6th  the  mother  developed  the  eruption  of 
small-pox,  and  was  removed  with  her  baby  to  the  hospital 
on  7th. 

On  February  7th  the  child  was  vaccinated  by  the  Medical 
Officer  of  Health  (unsuccessfully)  and  again  on  9th  by  the 
Assistant  Medical  Officer  of  Health  (successfully). 

On  February  18th  (9  days  after  successful  vaccination) 
it  is  stated  that  about  10  pimples  appeared  on  the  body  and 
face  of  the  child,  which  subsequently  "  had  a  tendency  to 
"  become  vesiculo.r."  (Assistant  Medical  Officer  of  Health.) 
No  constitutional  signs. 

The  baby  got  gradually  weaker,  and  died  on  22nd  ; 
death  being  certified  by  the  Assistant  Medical  Officer  of 
Health,  as  due  to  "  premature  birth — vaccination.''  This 
gentleman  subsequently  expressed  to  me  the  opinion  that 
it  had  also  suffered  from  small-pox  during  life  ;  and  that 
he  had  written  to  the  Registrar-General  with  a  view  to 
amend  his  certificate  of  death. 

This  case  would,  in  conformity  with  the  definitions  on  p. 
22  ante,  have  come  in  the  columns  of  unvaccinated  cases  and 
deaths,  and  it  can  easily  be  added  now.  The  evidence, 
resulting  from  very  careful  inquiry,  is  more  fully  recorded 
elsewhere. f  But  in  view  of  the  facts  that  various  kinds 
of  spots  and  rashes  are  so  frequent  in  babies  of  this  class, 
and  that  the  symptoms  of  small-pox  are  usually  so  severe 
in  persons  at  this  age,  the  evidence  did  not  appear  to  me 
to  point  conclusively  to  an  occurrence  of  small-pox  in  this 
child. 

In  view  of  all  the  circumstances  of  this  case  the  prime, 
indeed  the  only,  cause  of  death  was,  in  my  judgment, 
asthenia,  consequent  on  premature  birth. 

This  case  is  not  included  in  any  of  the  tables  of  cases  or 
deaths  ;  nor  is  he  Included  among  the  persons  exposed. 

*  There  was  another  person  of  the  same  name,  case  365,  sot.  26,  not  to 
be  confused  with  this  one. 

tPinal  Report  of  the  Royal  Commission  on  Vaccination,  Apijendi.x  IX., 
Case  238. 
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ROYAL  COMMISSION  ON  VACCINATION: 


SECTION  IV.— COMPARISON  BETWEEN  THE  EPIDEMIC  OF  1773  AND  THAT  OF  1892-3. 


Descrip- 
tion of 
I77S  epi- 
demic. 


The  powers  of  vaccination  to  protect  from  and  modify 
small-pox  should,  if  they  exist,  be  evident  in  a  comparison 
of  the  disease  as  it  occurs  in  a  vaccinated,  and  as  it 
occurs  in  an  unvaccinated  community,  other  conditions 
being  equal ;  or,  if  they  also  vary,  sufficient  allowance  being 
made  for  them. 


Now  it  happens  that  Warrington  itself  was  the  scene  of 
a  very  severe  outbreak  of  small-pox  120  years  ago  (in  1773) 
before  the  introduction  of  vaccination. 


"  Warrington,  1773.    Bill  of  Mortality. 
General  Bill. 

Marriages  93.    Births,  males  175,  females  181,  total  356. 
Deaths,  males  223,  females  250,  total  473. 

Table  of  months  of  year  1773. 


We  have  a  valuable  record  of  this  outbreak  by  the  Rev. 
John  Aikin,  published  in  the  Philosophical  Transactions 
for  1774.  There  is  no  reason  for  doubting  the  accuracy  of 
the  facts  there  revealed.  The  following  particulars  are 
extracted  from  that  account,  and  also  that  published  by  Dr. 
Percival,  F.R.S.,  in  his  "  Essays."*  As  these  and  similar 
works  are  not,  so  far  as  I  am  aware,  sufficiently  known— 
and  as  people  are  thereby  in  danger  of  forgetting  what  an 
unmodified  outbreak  of  small-pox  is  like — the  following 
extracts,  giving  particulars  of  the  epidemic,  are  here  repro- 
duced. Fortunately  these  two  eminent  authorities  hap- 
pened to  be  a  resident  and  a  native,  respectively,  of  War- 
rington, and  they  took  more  than  a  passing  interest  in  the 
health  of  the  town.  Dr.  Percival  practised  in  Manchester 
hard  bye. 

"  The  Bill  of  Mortality  of  the  Town  of  Warrington  for 
the  year  1773.  By  the  Rev.  J.  Aikin.  Commtmicated  by 
Dr.  Percival  to  the  Royal  Society  of  London.f 

"  The  town  of  Warrington,  by  the  best  account  yet 
procured,  contains  between  1,600  and  1,700  houses.  At 
five  persons  to  a  house,  which  is  supposed  a  sufficient 
allowance,  as  but  few  are  occupied  by  more  than  one  family, 
this  will  give  somewhat  above  8,000  for  the  number  of 
inhabitants. 


Total 
Deaths. 

! 

i  Small-pox. 

1 

Januai'y     -     -  - 

39 

4 

February    -         -        -        -         -     .  . 

34 

4 

March 

48 

13 

April         -         -  - 

52 

23 

May  -        -        -         -  - 

S3 

C3 

June  ...... 

71 

49 

July  

49 

33 

August  ...... 

27 

11 

September  -        -        -        -  - 

20 

7 

October  ...... 

14 

3 

November  -        .        -        -        -  - 

6 

0 

December  ...... 

30 

1 

Total  

473* 

211 

"The  average  of  yearly  marriages,  christenings,  and 
burials,  registered  in  the  Parish  Church  from  1760  to  1769 
inclusive,  is  :  Marriages  73,  christenings  237,  burials  199. 
That  for  the  years  1770,  1771,  and  1772  is  :  Marriages  95, 
christenings  331,  burials  258. 

*  *  * 

"  The  melancholy  overbalance  of  burials,  which  now 
appears,  plainly  arises  from  the  dreadful  ravages  of  a  single 
disease,  the  small-pox,  which  perhaps  has  seldom  raged 
with  greater  malignity  than  in  its  late  visitation  of  this 
town.  Its  victims  were  chiefly  young  children,  whom  it 
attacked  with  such  instant  fury  that  the  best  directed 
means  for  relief  were  of  little  avail.  The  state  of  the  air 
went  through  sll  possible  variations  in  the  course  of  it,  but 
with  no  perceptible  difference  in  the  state  of  the  disease.  In 
general,  the  sick  were  kept  sufficiently  cool,  and  were  pro- 
perly supplied  with  diluting  and  acidulous  drinks;  yet 
where  they  recovered  it  seemed  rather  owing  to  a  less 
degree  of  malignity  in  the  disease  or  greater  strength  to 
struggle  with  it,  than  any  peculiar  management. 

"  Where  it  ended  fatally,  it  was  usually  before  the  pustules 
came  to  maturation  ;  and  indeed  in  many  they  showed  no 
disposition  to  advance  after  the  complete  eruption,  but 
remained  quite  fiat  and  pale. 

"  The  gradual  progress  and  decline  of  the  disease  will 
appear  from  the  table  of  months.  Its  proportional  viru- 
lence bearan  to  abate  considerably  before  it  ceased.  I 
cannot  with  certainty  lay  down  the  general  proportion  of 
deaths ;  but  in  one  neighbourhood  I  found  that  out  of  29 
who  had  the  disease,  12  died,  or  about  2  in  5 ;  in  others 
the  mortaUty  was  still  greater,  and  I  have  reason  to  believe 
it  v/as  not  less  on  the  whole.  It  may  perhaps  be  worthy  of 
observation  that  the  proportion  of  females  who  died,  to 
males,  was  nearly  as  three  to  two. 

*  *  * 


*  "  Essays,  Medical,  Philosophical,  and  Experimental,"  by  Thomas 
Percival,  M.D.,  F.B.S.  3  vols.  Printed  in  Warrington,  1788,  and 
lionflon,  1789. 

t  Published  in  Philosophical  Transnctions  for  the  year  1774.   vol.  64. 


"Table  of  Diseases  which  caused  the  Deaths  in  1773. 


Aged  32 

Asthma        -         -  -  -  -  3 

Chincough    -          -  -  -  -  16 

Casualties     -          -  -  -  -  5 

Childbed  5 

Consumption,  under  14  -  -  24] 

14  to  45  -  36  ^96 

,,         above  45  -  -  36  J 

Convulsions  -          -  -  -  -  34 

Dropsy         -          -  -  -  -  13 

Fever           -          -  -  -  -  15 

Inflammation  of  the  bowels  -  -  -  2 

Measles        -          -  -  -  -  1 

Mortification  -          -  -  -  -  1 

Palsy           -          -  -  -  -  7 

Quinsey       -          -  -  -  -  I 

Scrophulous  swelling  -  -  -  1 

Small-pox    -          -  -  -  211 

Soon  after  birth        -  -  -  -  6 

Suddenly      -          -  -  -  -  6 

Teething      -          -  -  -  -  7 

Worm  fever  -          -  -  -  -  10 

Unknown     -          -  •  -  -  1 
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The  following  extract  is  from  "  Essays  Medical,  Fkdo- 
sophical,  and  Experimental,"  by  Thomas  Percival,  M.I)., 
F.R.S.    2  vols.    London  and  Bristol,  1789,  jj.  71  el  seq. 

"In  the  year  1773,  the  small-pox  raged  with  great 
violence  in  the  town  of  Warrington,  and  I  have  procured 
from  my  friend  Mr.  John  Aikin  an  exact  account  of  the 
number  and  ages  of  those  who  died  of  it." 


*  Probably  includes  Nonconformists,  see  footnote  *  risht-hand 
column  of  p.  38. 
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'Deaths  by  the  Small-pox  at  Warrington  in  17/3. 
Table  of  Ages. 


Under  1  month 
From  1  to  3  months  - 
Over  3  and  under  6  months 


12  „ 

2  years 

3  „ 

4  „ 

5  „ 

6  „ 

7  „ 


Total 


Numbers  who 
died  ol 
Small-pox. 

-  0 

-  4 

-  6 

-  39 

-  84 

-  33 

-  18 

-  15 

-  4 

-  2 

-  2 

-  4 

-  211" 


There  are  two  striking  features  in  this  table — 

1.  There  were  no  deaths  from  small-pox  over  9  years  of 
age.  Probably  most  of  the  older  people  had  been 
protected  by  an  attack  in  early  life. 

2.  That  nearly  nine-tenths  of  the  deaths  (184  out  of  211) 
in  1773  Avere  under  4  years  of  age.  In  189.3,  272 
vaccinated  persons  under  4  years  were  exposed  to 
infection  in  the  infected  houses,  and  not  one  of  them 
even  contracted  the  disease. 

The  following  Extract  is  from  Br.  Percival's  contribution 
to  the  Philosophical  Transactions,  Vol.  LXIV.,  p.  439. 

"The  comparative  mortality  of  the  small-pox  at  Man- 
chester, Warrington,  and  Chowbent  in  the  different 
seasons  of  the  year,  may  be  estimated  by  the 
following  table : — 


Man- 
chester 

from 
1768  to 

1774. 

Warring- 
ton. 
1773. 

Chow- 
bent. 
from 

1767  to 
1773. 

Total. 

January,  February,  March  - 

160 

21 

17 

198 

April,  May,  June 

137 

135 

7 

279 

July,  August,  September 

147 

51 

2 

200 

October,  November,  Decem- 
ber. 

145 

4 

1 

150 

Total  - 

589 

211 

27 

827 

"  Sydenham  has  observed  that  the  small-pox  when  it  is 
mild  and  regular,  usually  commences  about  the  vernal 
equinox,  in  those  years  in  which  it  is  epidemic,  but  that 
it  begins  earlier  when  it  is  of  an  irregular  and  more 
dangerous  kind. 

"  No  one  can  doubt  that  variations  in  the  moisture,  dry- 
ness, temperature,  and  other  qualities  of  the  air  must 
influence  a  disease,  which  is  always  of  an  inflammatory, 


and  often  in  its  last  stages  of  a  putrid  nature.  But  the 
progress  of  it  cannot  be  regulated  by  the  seasons,  because 
it  is  derived  from  contagion  ;  the  communication  of  which 
frequently  depends  upon  accident,  is  confined  to  no  period 
of  time,  and  is  varied  by  its  degrees  of  malignity.  During 
the  last  visitation  of  the  small-pox  at  Warrington,  the 
state  of  the  atmosphere  went  through  all  possible  changes, 
but  with  no  perceptible  difference  in  the  circumstances  of 
the  disease." 


At  foot  of  this  page  is  a  table  (XVIII.)  summarising  the 
main  features  of  the  two  epidemics,  1773  and  1893. 

The  ravages  of  sm.all-pox  in  1773  may  justly  be  regarded 
as  appalling.  There  were  473  persons  of  all  ages  died 
during  that  year,  and  of  this  number  little  short  of  half 
(211),  all  under  9  years  o/a(/e,  died  of  a  single  disease,  in  a 
population  estimated  at  8,000.  It  was  further  believed  that 
nearly  one-sixteenth  of  the  population  were  attacked  by 
the  small- pox.  Even  during  the  cholera  epidemic  in 
Warrington  of  1832  I  noticed,  while  searching  the  Parish 
Church  Register,  that  there  were  only  about  146  deaths 
from  that  disease  in  a  population  estimated  at  16,600. 

In  order  to  examine  this  epidemic  more  closely  let  us 
inquire  into — • 

ia.)  Social  and  Hygienic  Condition  of  the  Inhabitants  in 
1773. 

I  have  been  at  great  pains  to  discover,  with  the  help  of 
the  British  Museum  authorities  and  Mr.  Madeley  of  the 
Warrington  Free  Library,  the  social  condition  of  the 
Warrington  folk  at  that  time.* 

They  seem  to  have  been  a  comparatively  simple-minded 
people  in  those  days,  occupying  what  was  then  practically 
only  a  village  situated  on  the  river  Mersey,  from  the  clear 
and  abundant  waters  of  v/hich  they  caught  salmon.  Now 
it  is  a  sluggish,  highly-polluted  stream  in  which  no  fish 
can  live. 

Their  chief  business  was  sail-making,  a  healthy  and 
cleanly  occupation.  The  iron  and  metal  manufa^ctures  are 
mentioned  in  1795,  but  had  not  taken  root  in  1775. 

The  people  lived  chiefly  out  of  doors ;  and  so  far  as  I 
can  gather  from  old  records,  they  lived  healthier  lives  than 
in  the  present  day. 

Perhaps  the  people  were  not  quite  so  intelligent  then, 
though  I  have  no  information  on  this  particular  point,  but 
it  is  hard  to  imagine  that  it  were  possible  for  them  to  be 
more  lacking  in  a  rudimentary  knowledge  of  cleanliness, 

*  "  Descripticn  of  country  round  Manchester,"  by  .1.  Aikin,  M.D., 
published  in  London,  1795.  "  A  six  months'  tour  throiigh  the  North  of 
England,"  by  Arthur  Young,  4  vols.,  London,  1770.  Dr.  Thos.  Percival, 
P  R  S  ,  "Works,  Literary.  Moral  and  Political."  2  vols.  Bath,  1807^ 
Rev.  J.  Aikin,  loo.  cit. ;  and  "A  glance  at  the  History  of  Warrington, 
by  an  Inhabitant,  1860. 


Table  XVIII. 

Giving  a  Compaeative  Summary  of  the  leading  features  of  the  Small-Pox  Epidemics  of  1773  and  1893  m 

Warrington. 


In  the  Year  1773. 
Small-pox  unmodified 
by  vaccination  or 
'  inoculation. 

In  the  Year  1893. 

(May  10, 1892  to 
May  10,  1893). 
Small-pox  modified 

by  Vaccination. 

Population  -          -          -          -  - 

8,000* 

.54,084 

Number  of  cases  of  small-pox 

510* 

667 

Number  of  deaths  from  small-pox  - 

211t 

62 

Average  age  of  fatal  cases  of  smali-pox 

2^  years 

f  Vaccd.  34  yrs. 
\Unvaccd.  14  yrs. 

Death-rate  per  1,000  inhabitants  from  small- 

26-4 

1-V 

pox. 

Number  of  deaths  from  all  causes  other  than 
small-pox. 

Proportion  of  small-pox  deaths  to  deaths  from 
all  causes  per  cent. 

262 
44-7 

1,217 
.5 '4 

*  Tliese  are  figures  estimated  by  Uev.  J.  Aikin,  all  the  rest  are  actual  figures, 
t  All  under  nine  .years  of  age. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


the  management  of  tiieir  children,  and  similar  health  con- 
ditions than  their  descendants  were  when  I  visited  them 
from  house  to  house  in  1893.* 

The  position  of  the  town  was  the  same,  and  the  general 
surroundings  of  the  people,  so  far  as  they  are  known  in 
the  present  day  to  affect  small-pox,  were  as  a  whole  no 
worse  than  they  are  now ;  in  a  word,  the  two  communities 
are  comparable  as  regards  social  and  health  conditions. 
If  either  gains  by  the  comparison  it  is  the  older  one. 

Small-pox  was  certainly  regarded  as  a  catching  disorder ; 
both  Aikin  and  Percival  tell  us  so.  In  some  other 
parts  of  the  country  at  that  time,  no  doubt,  inocula- 
tion of  small-pox  was  practised  to  a  considerable  extent, 
but  at  Warrington  Mr.  Aikin  reckons  that  there  were  not 
more  than  10  persons  who  had  been  inoculated.  It  may 
safely  be  assumed  that  his  figures  concern  natural  small-pox 
unmodified  in  any  way.  The  possible  confusion  of  small- 
pox with  measles  and  other  diseases  is  dealt  with  on  p.  39. 

Small-pox  is  not  a  disease  over  which  medical  treatment, 
at  least  modern  medical  treatment,  has  any  influence,  and 
it  is  interesting  to  learn  from  Mr.  Aikin's  account  that  the 


*  Their  present  social  condition  is  further  referred  to  in  Part  IV.  of 
this  Report. 


same  fact  was  reaUsed  in  1773,  only  simple  cooling  measures 
being  adopted. 

(b.)  An  examination  of  the  causes  of  death  other  than 

Small-pox  in  1773. 
In  1773  there  were  262  deaths*  in  Warrington  from 
different  causes,  excluding  the  211  registered  as  small-pox, 
and  this  gives,  with  a  population,  as  estimated  by  Mr. 
Aikin,  of  8,000,  a  death-rate  of  3275  per  thousand  of  the 
population  compared  with  24-6  in  1891, f  when  there  was 
no  small-pox,  a  difference  of  8  per  thousand  in  the  course 
of  120  years. 

This  is  not  a  very  remarkable  difPerence  when  one  bears 
in  mind  the  phenomenal  improvement  which  has  taken 
place  in  all  kinds  of  medical  treatment  during  that  epoch 
of  time  and  the  almost  complete  disappearance  of  typhus 
fever. 

Table  XIX.  (given  at  foot)  shows  a  comparison  between 
the  diS'erent  causes  of  mortality  in  these  periods  respec- 
tively. 

"  This  probabl.T  includes  Nonconformists,  for  I  find  on  inspection  of 
the  Parish  Chuvch  Register,  which  has  been  kept  up  ever  since  the 
16th  century,  that  the  total  deaths  in  the  Church  Register  only  amount 
to  455  or  18  short  of  the  official  lists  of  mortality  (473) .  It  would  seem 
probable,  therefore,  that  these  18  came  fi-om  the  Nonconformists. 

t  This  year  has  been  taken  as  the  latest  when  all  the  necessary  figures 
were  available.  It  has  the  additional  advantages  of  having  had  no 
small-pox. 


Table  XIX. 

Showing  the  Comparative  Mortalities  and  several  Causes  of  Death,  other  than  Small-Pox,  grouped  into 
Classes  somewhat  comparable  with  each  other,  occurring  in  the  Years  1773  and  1891  respectively. 


Causes  of  Death  in  1773  as  per 
Bill  of  Mortality.* 


Number. 


Total. 


Number  of 
Deaths  in  1891 
from  same 
Group  of 
Causes 
divided  by  6' 6.t 


Causes  of  Death  as  registered 
at  the 

District  Registrar's  Ofiice,  1891. 


Number. 


Total. 


A.  — Consumption,  under  14  - 

14  to  45  - 
„  above  45 

Asthma  - 

B.  - -Measles  - 

Pever 

Inflammation  of  the  bowels 
"  "Worm  fever  "  - 
Quinsey  -       -  - 


C— Dropsy  - 
"  Suddenly  " 

D.— Palsy 

Convulsions 

Aged 

Mortification 

Chincough 

Unknown 


E.— Childbed  - 


P.— Casualties' 

G.— Soon  after  birth  - 
Teething  - 
Scrofulous  swelling 


24 
30 
30 
3 


1 
15 

2 
10 

1 


7 
34 
32 

1 
10 

1 


Total  deaths  from  all  causes  excepting 
small-pox  .        .        .  . 

Total  deatJis  from  all  causes  excluding 
small-pox  and  respiratory  diseases 


23 


10 


202 


163 


A. — Phthisis  -        .         .  - 
Diseases  of  respiratory  system 


B.— Measles  .        -  - 

Scarlet  fever 

Typhus  -        -        .  - 

Enteric  fever  - 

Simple  and  ill-defined  fever  - 

Diarrhoea  and  dysentery 

Diphtheria 


C— Diseases  of  the  circulatory 
system. 


D.  — Diseases  of  the  nervous  system 

Cancer  -  -  .  - 
Whooping  cough 
Diseases  of  digestive  system  - 
Diseases  of  the  urinary  „  - 
Disease  of  the  generative  „  - 
All  other  causes 

E.  — Puerperal  fever 

Childbirth 

P.— Violence  (inquests) 

G. — Tabes  mesenterica 

Other  tubercular  and  scrofu- 
lous diseases. 


73 

308 


9 
1 
13 

41 
11 


189 
29 
19 
79 
19 
7 

34  8 


47 


17 

43 


381 


68 


640 


47 


CO 


=20'4  per  1,000 


Total  deaths  from  all  causes  excepting 
saiall-pox      -        -         -        -  . 

Total  deaths   from  all  causes  excluding 
sniall-pox  and  respiratory  diseases 


1,355 


974 


=18-3  per  1,000 


*  Rev.  J.  Aikin,  Pliil.  Trans.  1774. 

t  Because  the  population  in  1773  (8,000),  was  6'6  times  less  than  it  was  in  Midsummer  1891  (53,000). 
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It  is  extremely  difficult  to  compare  the  causes  of  death 
registered  at  such  distant  periods  of  time,  but  the  regis- 
tered causes  have  been  grouped  so  as  to  make  them  more 
comparable.  It  will  be  seen  that  the  discrepancy  between 
the  death-rate  of  1773  and  that  of  1891  may  virtually  be 
accounted  for  by  the  difference  in  the  deaths  certified  as 
"consumption"  and  "asthma"  on  the  one  side,  and 
"phthisis"  and  "respiratory  diseases"  on  the  other; 
diseases  which  are,  perhaps,  more  likely  to  have  been 
correctly  registered  than  the  others,  and  which,  moreover, 
are  not  considered  preventible  diseases,  except  in  a  climatic 
sense. 

If  these  deaths  be  excluded  from  both  sides  it  will  be 
seen  that  the  death-rates  of  the  two  periods  are  very  similar. 
The  death-rate  of  Warrington  in  1773  from  diseases  other 
than  respiratory  diseases  and  small-pox  was  20  per  1,000 
inhabitants,  living.  The  death-rate  of  Warrington  in  1891 
from  diseases  other  than  respiratory  diseases  and  small-pox 
was  18  per  1,000  inhabitants  living. 

The  two  communities  (Warrington  in  1773  and  in  1893) 
may  thereforeije  fairly  taken  as  comparable  from  a  social  and 
hygienic  point  of  view ;  but  in  the  one  no  inhabitants  had 
been  vaccinated,  whereas  in  the  other  all  the  inhabitants, 
excepting  a  small  fraction,  had  been  vaccinated  in  infancy, 
of  whom  a  similarly  insignificant  fraction  had  been  vacci- 
nated since  infancy. 

(c.)  Attack  rate  from  Small-pox  in  1773. 

1.  From  the  actual  figures  before  us  (211  known  deaths 
in  a  ]3opulation  of  8,000,  and  667  known  cases  in  a  popu- 
lation of  54,000)  it  is  obvious  that  the  attack  rate  of  1773 
was  more  than  double  that  of  1893  (26'0  and  12  per  1,000 
population  living),  even  on  the  extreme  supposition  that 
every  person  attacked  died  of  the  disease  in  1773,  and 
not  excluding  the  unvaccinated  persons  and  cases  from  the 
1893  epidemic. 

2.  But  Mr.  Aikin  states  that  in  one  district,  at  least"  12 
"  in  every  29  attacked  died."  The  number  of  deaths  is 
known,  and  consequently  it  may  be  estimated  that  510 
persons  were  attacked  in  the  population  of  8,000,  an 
attack-rate  of  64  per  1,000  in  Warrington  (1773)  as  com- 
pared with  an  attack-rate  of  11  per  1,000  in  the  vaccinated 
Warrington,  1892-3.* 

•  Thus,  from  Table  XII.,  p.  28,  it  will  be  seen  that,  if  the  68  unvac- 
cinated cases  be  excluded,  there  is  a  remainder  of  599  cases  of  small- 
pox ;  and  in  sub-section  b,  p.  24,  ante,  we  have  seen  that  in  the  total 
population  of  51,084  in  the  summer  of  1892,  there  probably  esisted  '8  per 
cent,  of  unvaccinated  persons,  leaving  a  residue  of  53,651.  Having  thus 
excluded  the  unvaccinated  cases  and  the  unvaccinated  persons  from 
the  respective  groups,  the  attack  rate  was  11  per  1,000. 


3.  Finally,  it  will  be  seen  from  a  history  of  the  preva- 
lence of  small-pox  in  Warrington  (Sub-section  /)  that 
the  disease  which  had  been  endemic  in  the  town  up  to  the 
year  1853,  when  the  practice  of  vaccination  was  first  made 
compulsory  by  the  State,  thenceforth  became  only  epi- 
demic. 

{d.)  Severity  and  Fatality  of  Small-pox  in  1773. 

1.  It  seems  a  very  reasonable  question  to  ask — Did  all 
these  211  children  really  die  of  small-pox,  in  view  of  the 
fact  that  this  disease  is  apt  to  be  mistaken  for  measles  at 
that  time  of  life ;  and,  when  the  little  patients  sometimes 
die  before  the  pustular  stage  is  reached?  There  is, 
moreover,  an  undoubted  tendency  during  the  medical  over- 
work of  an  epidemic  for  deaths  to  be  set  down  to  a  pre- 
vailing disease  which  do  not  belong  to  that  category ; 
although  small-pox  is  not  easy  to  mistake,  and  was  seen 
so  much  in  those  days. 

Now  among  the  diseases  separately  classed  in  the  last 
century  and  mentioned  on  the  preceding  page  (Table 
XIX.,  left-hand  column),  "  Fever,"  "  Worm-fever,-"  and 
Measles  are  probably  the  only  ones  which  would  have  had 
to  be  sorted  out  from  the  211  small-pox  deaths.  And  if 
deaths  from  these  causes  had  to  any  extent  been  included 
in  the  211,  the  death-rate  from  these  causes  during  the 
year  1773  would  probably  be  less  than  that  of  other  years. 
I  have  therefore  collected  from  the  bills  of  mortality  the 
death-rates  frorn  these  several  causes  through  a  series  of 
years,  and  embodied  them  in  Table  XlXa.,  p.  42. 

As  regards  measles,  it  will  be  seen  that  the  death-rate  in 
17/3  was  somewhat  below  the  average  death-rate  from  that 
disease  at  that  epoch,  and  also  below  the  average  in  the 
present  day — being  0'12,  0'65,  and  0'412  per  1,00(3  respec- 
tively. It  is,  therefore,  possible  that  a  few  deaths  from 
Measles  were  included  in  the  211,  possibly  about  six 
deaths,  which  would  bring  the  death-rate  of  1773  up  to 
the  average  at  that  epoch.  On  the  other  hand  the  Death- 
rate  from  '"Fever"  and  "  Worm-fever  "  in  1773  was  a 
little  above  the  average  death-rate  from  those  causes  (3"1, 
average  2"02).  But,  even  if  it  be  assumed  that  six  or  a  few 
more  deaths  from  Measles  were  in  error  included  among 
the  deaths  from  Small-Pux,  it  would  not  very  considerably 
modify  the  heavy  mortality  from  Small-Pox  among  the 
people  of  Warrington  in  l773. 

Medical  men  must  have  been  perfectly  familiar  with 
these  two  diseases  in  those  days,  and  the  probable  error 
was  not  likely  to  have  been  very  great. 


Table  XX. 

Showing  Number  of  Persons  who  Died  of  Small-Pox,  at  all  and  at  certain  Ages  in  Warrington  in  1773  and 

1893  (May  10th,  1892,  to  May  10th,  1893)  respectively. 


Ages. 


Persons  who  died  of  Small-Pox. 


1773." 


1893. 


1S93. 


Vaccinated 
Deaths. 


Unvaccinated 
Deaths. 


1  month  and  under  - 
From  1  to  3  months 
3  „  G 


6  „  12 
1  ,.    2  years 

4  „ 


2  „ 

3  „ 

4  „ 

5  „ 

6  „ 


6 
7 

7  „  8 

8  „  !l 

9  „  15 
15  „  20 
20  „  25 
25  „  30 
30  „  35 
35  „  40 
40  „  45 
45  „  .50 
50  „  55 
55  „  60 
60  65 

Total 


8 

4 
6 

39 

84 

I 

33 

18 

1 

15 

1 

4 
2 

2 

4 

I 

1 

1 

1 

1 

2 

6 

1 

4 

3 

6 

1 

8 

3 

6 

1 

3 

1 
i 

211 

38 

24 

Total 

62 

Note. —Average  age  at  death  in 
1773  =  27^  years.  Average  age  in 
1893,  =  26  years. 

Average  age  in  vaccinated,  1893,= 
33  years.  Average  age  in  imvac- 
cinated,  1893,>  14  year.-. 


'  Prom  parliculars  supplind  by  Rev.  John  Aikin,  and  published  by  Dr.  Percivnl  in  his  "  Essays."    {Sec.  p.  37  ante.) 
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KOYAL  COMMISSION  ON  VACCINATION: 


Case- 
mortality, 


Mean 
aumial 
mortality 
from  small- 
pox in  1773. 


2.  We  have  no  record  of  the  severity  of  the  cases  in  1773, 
nevertheless,  Mr.  Aiken,  who  seems  to  have  studied  the 
outbreak  with  great  care,  tells  us  "  that  out  of  29  who  had 
"  the  disease  12  died,  or  about  2  in  5."  This  would  give 
a  case-mortalit}'  of  40  per  cent.  It  does  not  differ  very 
largely  from  the  case-mortality  among  the  unvaocinated  in 
our  day  (68  cases,  24  deaths,  35 per  cent.). 

3.  The  death-rate  from  small-pox  in  Warrington  in  the 
year  1773  was  26%  per  lOoO  (211  in  a  population  of  8,000). 
The  death-rate  among  the  vaccinated  inhabitants  of  War- 
rington in  1893  was  -6  per  1,000,  38  in  a  vaccinated 
population  of  53,654  (deducting  '8  per  cent,  unvaocinated 
from  54,084). 


(e.)  Age  Incidence. 

But  the  most  striking  fact  in  the  comparison  of  the 
epidemics  of  1773  and  1893  is  the  age  at  which  small-pox 
was  fatal,  as  shown  in  Table  XX.  (p.  39  ante). 

It  will  be  seen  that  there  were  no  deaths  in  1773  over 
nine  years  of  age,  the  very  age  at  which  the  vaccinated 
deaths  in  1893  commence. 

It  will  also  be  seen  that  the  average  age  at  death  from 
small-pox  in  Warrington  1773,  was  2 J  years;  and  in 
Warrington  1893,  26  years,  or  excluding  those  dying 
unvaccinated  in  1893,  the  average  age  at  death  was  33 
years. 

If  we  take  the  small-pox  deaths  in  decades  of  age,  as  in 
Table  XXI.  (at  foot),  it  would  seem,  from  a  comparison  of 
cols.  A.  and  B.,  that  vaccination  shifts  the  age  period  of 
maximum  number  of  deaths  onward,  from  the  first  decade 
to  the  fourth  decade  of  life. 

This  important  causal  connection  receives  confirmation 
from  the  fact  that  the  same  decade  (the  first)  is  the  one 
chiefly  affected  among  the  unvaccinated  in  1893.  And  this 
latter  comparison  (of  cols.  B.  and  C.)  deals  with  persons 
living  side  by  side  under  precisely  the  same  conditions, 
excepting  as  regards  their  having  being  unvaccinated  or 
vaccinated  respectively.* 

In  perusing  Table  XXI.  (at  foot)  it  is  important  to 
bear  in  mind  («)  that  the  former  endemic  prevalencef  of 
this  infantile  scourge,  afforded  protection  to,  at  ail  events, 
a  very  large  proportion  of  those  living  in  1773  at  the 
older  ages,  for  many  of  them  had  had  the  disease ;  and 
(b)  at  a  later  epoch,  (say  1853-1883),  the  endemic  prevalence 
had  disappeared,  and  therefore  the  protection  thus  ati'orded 
by  previous  attack  to  persons  from  10  to  40  years  of  age 
in  1893,  had  disappeared. 

The  inference  from  the  comparison  between  the  two 
epidemics  is  that  the  practice  of  vaccination  has  favourably 
modified  the  small-pox  so  as  to  lessen  the  death-rate  from 
tnat  disease  in  the  ])opulation  24  times,  and  to  shift  the 
chief  age  period  of  death  from  the  disease  forward  from 
the  first  to  the  fourth  decade  of  life  (see  also  Table  on  p. 
51). 


*  The  facts  here  revealed  correspond  very  precisely  with  those  elicited 
by  Dr.  R.  J.  B.  Cunninghame,  as  rej^ards  Edinburgh,  and  already  sub- 
mitted to  the  Commission,  (Sixrh  Report,  p.  642.)  In  that  town  out  of 
S,300  dcains  from  small-pox  during  the  years  1764-83,  all  but  17 
occurred  in  persons  under  10  years  of  age.  Whereas,  100  years  later 
(1864-83)  a  larger  number  of  deaths  from  small-pox  occur  over  15  years 
of  age  than  under  that  age. 

t  See  next  sub-section  d.,  and  also  quotation  from  Dr.  Percival's 
essays  ante. 


(/.)  The  prevalence  of  Small-Pox  in  Warrington  at  different 
periods  of  time  between  1773  and  1891, 

Warrington  has  frequently  had  small-pox  among  its  Endenl 

inhabitants ;  indeed,  this  town  has  hardly  ever  escaped  f^^^Ju 

whenever  it  has  been  prevalent  in  the  middle  or  north  of  toniTV 

England,  probably  on  account  of  its  position  on  the  high  1891, 
road  to  and  from  Manchester,  Liverpool,  Birmingham, 
and  other  large  towns. 

It  will  therefore  be  interesting  to  examine  a  list  of  the 
different  years  when  deaths  from  small-pox  occurred,  so 
far  as  is  known  (Table  XXII.,  next  page). 

We  have  an  accurate  record  of  the  year  1773*,  and,  with 
comparatively  few  exceptions,  of  the  years  1791  and  on- 
wards, contained  in  the  bills  of  mortality  preserved  in  the 
Warrington  Free  Library, 

It  is  evident  from  these  records  that  small-pox  was 
endemic  in  the  town  of  Warrington  from  1773  (and  earlier) 
up  to  1851. 

The  following  extracts  from  the  writings  of  Dr.  Daniel 
Moss,  are  interesting  as  showing  the  prevalence  of  the 
malady  and  its  effect  on  infantile  mortahty.  It  is  apparent 
also  from  these  that  small-pox  was  not  absent  during  the 
years  1774-1790,  although  the  records  of  this  interval  are 
missing.  Dr.  Daniel  Moss  was  a  doctor  practising  in 
Warrington,  and  from  a  thesis  in  the  Warrington  Free 
Library  it  appears  that  he  took  Ins  degree  at  Glasgow. 
He  drew  up  the  Bills  of  Mortality  for  the  Authorities,  and 
it  is  from  his  "Observations"  appended  to  the  Bills  for 
1791-92t  that  the  following  extracts  are  taken. 

"  Infant  deaths  everywhere  swell  the  gloomy  lists  of 
mortality,  especially  in  cities  and  larger  towi:s,  which  are 
in  a  peculiar  degree  fatal  to  them.  In  London  and  all  the 
great  capitals  of  Europe,  upon  an  average,  one  half  of  the 
children  born,  die  under  two  years  of  age.  In  country 
towns  and  villages  the  proportion  of  infant  mortality  greatly 
decreases.  In  jManchester  half  the  children  born  die  under 
five  years  of  age;  but  vi^ere  the  ravages  of  small-pox 
prevented  by  any  ineans,  the  number  of  deaths  under 
that  period  would  not  fully  amount  to  one  in  four  "  (25 
per  cent.). 

"  During  the  year  of  1790,  wherit\vo  principal  epidemics 
prevailed,  namely,  the  small-pox  and  putrid  fever,  which 
swept  away  a  considerable  number  of  inhabitants,  the  total 
burials  was  less  than  the  births  by  eleven." 

"  The  circumstance  that  hath  occurred  to  raise  the  list 
of  deaths  of  the  present  bill  so  much  higher  than  that  of 
the  preceding,  must  be  solely  ascribed  to  the  natural  small- 
pox, as  the  mortality  from  other  causes  is  diminished. 
This  epidemic  (the  scourge  of  the  human  race)  prevailed 
for  the  most  part  during  the  year  1792,  though  not 
to  the  extent  or  with  the  malignity  we  have  before  ex- 
perienced. As  it  made  a  complete  progress  through  the 
town  in  1790,  there  were  comparatively  few  subjects 
capable  of  receiving  the  infection.  From  this,  as  well  as 
the  facts  in  our  former  bills,  it  appears  that  the  spread  of 
small-pox  at  a  place  depends  solely  upon  the  number  of 
people  liable  to  take  it,  and  noc  upon  any  peculiar  state 
of  the  air." 


*  Rev.  J.  Aikin,  loc.  cit. 

t  Preserved  in  the  Warrington  Free  Library. 


Table  XXI. 


A. 

B. 

C. 

Unvaccinated 

Vaccinated 

Unvaccinated 

Deaths,  1773. 

Deaths  1893. 

Deaths  1893. 

0-10  years      .          -          -          .  - 

211 

2 

12 

10-20    „         -          -           -          -  . 

0 

1 

3 

20-30 

0 

10 

4 

.'.0-40  „----- 

0 

14 

4 

40-50  „----- 

0 

9 

1 

50-60  „----- 

0 

1 

0 

60-VO  „----- 

0 

1 

0 

Total 

211 

38 

24 
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Chronological  Summary  of  Small-pox  Deaths  in 
Warrington,  1773  to  1891. 

Table  XXII.  below  reveals  the  following  points  : — 

1773. — Natural  small-pox  endemic  to  the  town. 

17/3  to  1842. — Total  number  of  deaths  from  small-pox 
known  to  have  occurred  in  30  of  these  years,  of 
which  records  exist,  1,039.  Average  3b  per  annum. 

1843-54. — ^Total  deaths  from  small-pox  dm-ing  12  years, 
132.    Average  11  deaths  per  annum. 

1855  to  1867. — SmaU-pox  ceases  to  be  endemic  in  War- 
rington. Total  deaths  from  small-pox  during  13 
years,  81.    Average,  six  deaths  per  annum. 

30  and  31  Vict.  cap.  84  (1867). — Vaccination  made  more 
efSciently  compulsory. 

(January  10, 1872,  Mr.  Wra.  Harrison  appointed  the  first 
Vaccination  Officer  at  Warrington  under  the  Act 
of  1871.) 

1868-91.— 24  years.  Total  deaths  from  small-pox,  63. 
Average  of  two  deaths  per  annum. 

There  is  no  reason  for  doubting  the  authority  of  the 
records  above  quoted,  but  it  should  be  remembered  that 
prior  to  1839  the  records  do  not  exist  for  every  consecutive 
year.  In  the  meantime  the  population  of  Warrington 
has  steadily  grown  from  8,000  to  53,000.  The  number 
of  deaths  per  annum  from  small-pox  diminishes  seventeen 
and  a  half  times,  although  the  population  increases  six 
and  a  half  times. 

Table  XXII. 

Giving  particulars  concerning  the  prevalence  of 
Small-Pox  in  Warrington,  1773  to  1891. 

The  columns  of  deaths  from  1794  to  1845  only  include 
those  deaths  registered  in  the  parish  church. 


Table  XXII — continued. 


Year. 


Year. 

Total  Number 
of  Inhabitants 
in  that  Year. 

Total  Deaths 
from  all  Causes. 

Deaths  from 
Small-Pox  in 
that  Year. 

1773  - 

8,000* 

473* 

211t 

1791  - 

10,000 

286 

lot 

(estimated) 

52t 

17S2  - 

10,100 

314 

1794  - 

10,200 

319 

6St 

1795  - 

10,300 

314 

40t 

1796  '- 

10,500 

441 

92t 

1797  - 

10,600 

248 

20t 

1801  - 

11,300 

421 

54t 

1807  - 

12,000 

322 

It 

1810  - 

12,700 

396 

74t 

1818  - 

14,000 

476 

6t 

1820  - 

14,500 

320 

7t 

1821  - 

14,600 

349 

14t 

1822  - 

14,700 

339 

29t 

1823  - 

15,000 

426 

28t 

1825  - 

15,200 

847 

17t 

1826  - 

15,400 

524 

32t 

1827  ■ 

15,600 

439 

24t 

1828  - 

15,800 

400 

17t 

1829  - 

16,000 

486 

21t 

1832  - 

16,600 

559 

33t 

1833  - 

16,800 

531 

2St 

1834  - 

17,000 

579' 

8t 

1835  - 

17,200 

436 

2t 

*  Bill  of  Mortality  of  Warrington,  Phil.  Soc.  Trans.  1774. 

t  All  these  deaths  occurred  under  9  .years  of  age,  and  mostly  iu  April, 
Ma.y.  and  .lune.   Three-fifths  of  all  who  died  were  females. 

t  BUls  of  Mortality  published  in  Warrington  for  the  authorities  of  the 
Parish  Church. 

§  Up  to  this  year  the  number  of  inhabitants  have  been  estimated 
from  the  number  of  inhabited  houses ;  subsequently  the  figures  are 
from  the  Eregistrar-G-enoral's  returns. 


1836 

1837 

1839§ 

1840 

1811 

1842 

1843 

1844 

1845§ 

1846 

1S47 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1S55 

1856 

1857 

1858 

1859 

I860 

1861 

1862 

1863 

1864 

1S65 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

187711 

1878 

1879*' 

1880 

1881 

1882 

1883 

1884 

1885 

1880 

1887 

1888 

1889 

1890 

1891 


Total  Number 
of  Inhabitants 
in  that  Year. 


17,400 
17,600 
18,200 
18,400 
18,600 
19,000 
19,300 
19,600 
19,800 


Total  Deaths 
from  all  Causes. 


22,894 


25,953 


32,144 


37,000 
40,000 
41,456 
42,600 
43,814 
4-1,482 
45,408 
40,343 
47,264 
47,464 
49,000 
50,008 
52,743 


489 
661 
545 
468 
517 
584 
486 
463 
457 
615 

1.011 
571 
617 
561 
597 
571 
644 
644 
555 
562 
698 
610 
565 
551 
736 
G35 

1,198 
801 
743 

1,106 
746 
828 
875 
983 
901 
708 
803 
895 
9-lS 
876 
907 
905 
982 
823 
841 

1,037 
947 
943 
838 
9S2 
1,122 
980 
1,084 
1,133 
1.339 


Deaths  from 
Small-Pcx  in 
that  Year. 


771 
14t 
5t 
18J 
26t 

el 

2t 

at 

St 
40 
27 

1 

2 

0 
53 

2 

0 

0 
0 
0 

1 

30 
1 
0 
0 
1 

17 

31 
0 
0 
0 

15 

10 
5 

15 
0 
5 
1 
1 
0 
8 
0 
0 
1 
0 
0 
0 
0 
0 
0 
2 
0 
0 
0 


II  Fever  Hospital  establislied  this  year,  1877. 

**  Compulsory  mtilicration  adoDted.  1879.  The  figures  from  here  to" 
end  are  from  tlie  repjrts  ot  tlio  IVIoi'ical  Oflicov  of  Heaitli  for  VTarrinK- 
toa. 
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ROYAL  COMMISSION  ON  VACCINATION: 


SECTIOiT  v.— ON  THE  CHARACTER  OF  VACCINATION  SCARS. 


a.  Statistical 
evidence 
derived 
from  tliis 
epidemic. 


h.  Excep- 
tional in- 
stances. 


The  existence  of  characteristic  vaccination  marks  is 
undoubced  evidence  of  previous  vaccination ;  but,  as  doubt 
may  be  thrown  on  the  value  of  the  size,  texture,  and  other 
characters  of  the  scars  as  a  means,  in  general  terms,  of 
estimating  the  efficiency  of  the  operation  and  its  alleged 
protective  power,  it  may  be  well  to  examine  this  question. 

In  measuring  the  vaccinated  condition  of  persons  con- 
cerned in  this  epidemic,  the  definitions  set  forth  at  the 
commencement  on  page  22  were  strictly  adhered  to. 

As  regards  protection  from  Attack,  it  will  be  seen  from 
Table  IX.  (p.  26,  ante)  that  there  were  rather  more  "'  well 
vaccinated  (63  per  cent,  as  compared  with  61  per  cent.), 
persons  to  be  found  in  the  uninfected  than  in  the  infected 
houses.  Moreover,  an  inspection  of  Table  X.  (page  27), 
shows  that,  out  of  2,535  persons  exposed  to  linfection  in 
the  infected  houses,  a  larger  proportion  of  the  "  indifferently 
vaccinated,"  27  per  cent.,  were  attacked  than  of  the  "  well 
vaccinated,"  21  per  cent. 

And  Table  X.  (p.  27,  anlv)  also  shows,  in  reference  to  the 
measure  of  modifying  power,  that  the  case  m.ortality 
amongst  the  "  doubtfully  Vaccinated  "  (40  per  cent.),  was 
considerably  higher  than  amongst  the  "  indiiferently  vac- 
cinated "  (9  per  cent.) ;  and  this  was  higher  than  that 
amongst  the  "  well-vaccinated  "  (3  per  cent.). 

Yery  early  in  the  inquiry  I  was,  on  visiting  infected 
houses,  struck  with  the  fact  that  out  of  several  persons 
equally  exposed  to  infection  in  an  infected  house,  those 
with  good  marks  (measured  as  stated)  sometimes  contracted 
the  disease,  while  those  with  bad  ones  escaped  ;  and  again 
of  two  persons  who  contracted  the  disease,  living  under 
the  same  conditions  of  life,  and  apparently  the  same  in  all 
respects,  a  "  well-marked  "  person  might  incur  a  very  severe, 
while  the  one  with  bad  marks  would  incur  a  mild  attack. 

The  following  are  illustrative  instances  of  what  I  mean.* 

1.  Case  Iff)  (Annie  C  ) ,  jet.  18  {see  photograph  1 )  represents  the  arm  of 

a  girl  who  developed  a  severe  attack  of  confluent  small-pox  on  September 
Sth  1892,  and  was  nursed  at  home  with  three  other  occupants  oi'  the  house 
for  10  days  after  the  appearance  of  the  eruption.  Her  face  is  very  badly, 
pitted.  The  patient's  vaccination  soars  are  very  perfect  ones,  according 
to  current  views ;  thi-ee  scars  making  an  aggregate  of  14  square  inches 
completely  foveate  ai'ea.  The  marks  of  the  other  members  of  the 
family,  a;t.  42,  41,  and  22  resijectively,  are  small,  faint,  and  imperfect, 
very  faintly  foveate,  and  considerably  under  an  aggregate  of  \  square 
inch  each.  None  of  the  household  had  been  vaccmated  since  infancy. 
Thus  the  most  recently  vaccinated  and  the  best  marked  person  in  the 
household  contracted  the  disease  badly,  and  the  rest  escaped. 

2.  Three  cases  of  small-pox  occurred  in  a  respectable  family  of  nine 
persons,  all  vaccinated  in  infancy,  but  never  since  until  after  the  house 
became  infected.  Kone  had  ever  had  small-pox  before. 

Jare  (case  175),  a;t.  17,  eruption  October  14,  very  mild  small-pox, 
had  far  the  best  vaccination  marks  of  the  household.  She  had  three 
large  entirely  foveate  marks  measuring  about  1  x  f  linch,  a  total  area  of 
2'262  square  inches. 

William,  ast.  19,  eruption,  October  29th,  severe  confluent  small-pox, 
had  three  foveate  marks,  '282  square  inch,  together  covering  '846 
square  inch. 

Mary,  set.  24,  eruption,  October  30th,  confluent  small-pox.  His  arm 
bears  five  marks,  two  foveate  ones,  measuring  "126  square  inch  each, 
and  three  plain  ones,  measuring  each  "126  square  inch  ;  total  vaccinated 
area  'eSO. 

These  three  persons  were  the  three  best  vaccinated  in  the  house, 
and  were  all  over  \  square  inch  in  area,  ranking  as  first  class. 

The  other  six  members  of  the  family  were :— Thomas,  ast.  23 — 2  foveate 
■282='!5fi4  square  inch.  George,  ait.  13 — 3  foveate  •126  =  '37S  square 
inch.  The '  father,  »t.  59— 1  foveate  =  "282  square  inch.  Arthur,  a;t.  7— 
2  foveo-cicatrinal  '126=  •232  square  inch.  The  mother,  set  54— 1  plain 
='193  square  inch.  Harriet,  aBt.  16 — hardly  discernible  and  unmeasur- 
able  (?3). 

*  Nos.  171, 195,  37, 150,  259,  262,  456,  445,  320,  327, 136,  627,  614,  555,  95, 
53,  121,  185,  50,  84,  2,  276a,  140,  109,  145,  might  also  be  regarded  as 
instances. 


The  source  of  infection  to  the  fu'st  case,  Jane,  was  a  patient  next 
door,  who  was  treated  at  home  all  the  while.  The  source  of  the  other 
two  was  either  the  case  next  door  or  their  sister  Jane,  All  the  family 
lived  much  together,  were  all  very  healthy,  and  Mary  and  Harriet 
worked  side  by  side  as  packers  at  a  chemist's.  None  of  them  held  more 
communication  with  their  neighbours  than  speaking  to  the  wife  of  the 
patient  across  the  garden  wall :  they  were  not  on  intimate  terms.  The 
whole  family  were  surrounded  by  identically  the  same  conditions,  ex- 
cepting differences  of  age. 

It  follows  therefore — 

1.  The  best  marked  in  this  household  was  the  first  to  contract  the 
disease,  exposure  to  infection  as  far  as  could  be  traced  being  equal. 

2.  That  the  worst  vaccinated  person  entirely  escaped  infection. 

3.  That  out  of  nine  persons  the  three  "best  vaccinated"  contracted 
the  disease,  they  all  ranking  as  very  first  class  vaccinations.  The 
exposure  to  infection  was  probably  the  same  in  all. 

4.  That  the  six  who  escaped  were  all  inferior  to  the  other  three,  five 
of  them  being  only  up  to  the  standard  of  indifferent  vaccination  as 
measured  by  current  doctrines. 

These  instances  have  been  mentioned  because,  meeting 
them  all  at  one  time,  and  early  in  the  inquiry,  I  was  very 
nearly  led  thereby  into  drawing  conclusions  on  in- 
sufficient grounds  and  without  allowing  for  sources  of 
error. 


The  texture  of  the  vaccination  scar  as  we  see  it  in  the 
adult  may  have  been  modified  by  several  conditions. 

The  foveation  of  vaccination  scars  does  but  follow  the 
same  laws  which  govern  other  lesions  involving  only  the 
superficial  layers  of  the  skin,  such  as  the  pitting  after  a 
burn  on  the  arm  of  M.  R.,  the  child  of  case  276,  photograph 
2,  opposite;  Here  the  pitting  or  foveation  simply  indicates 
the  contraction  of  the  dermal  papillse,  and  in  all  such 
scars  the  foveation  varies  considerably  with  the  lapse  of 
time. 

The  rate  of  growth,  or  rather  subsidence,  of  all  scars  is  an 
unknown  factor,  but  they  all  tend  to  become  obliterated  as 
age  advances,  and  vaccination  marks  are  no  exception  to 
this  law. 

This  is  doubtless  a  reason  why  a  larger  proportion  of 
indifferently  vaccinated  persons  is  to  be  found  in  the  later 
decades  of  life  {vide  Tables  V.  and  VI.,  page  23,  and 
XXXI.,  page  49). 

The  character  and  size  of  the  scar  majr  also,  it  is  con- 
ceivable, depend  on  the  surroundings  and  state  of  health 
of  the  child  at  the  time  of  vaccination — conditions  on 
which  the  amount  of  suppuration  and  scar  formation  in 
any  individual  so  much  depend. 

In  a  person  also  who  gets  fat,  the  stretching  of  the  skin 
produces  obliteration  of  the  marks,  as  in  the  mother,  aet. 
47,  of  case  82. 

All  these  are  fallacies  which  were  difficult  to  avoid,  and 
I  did  not  in  this  inquiry  find  the  texture  of  the  vaccination 
scar  an  invariable  test  of  the  efficiency  of  the  vaccination  ; 
although  I  carefully  grouped  the  different  qualities  of 
texture  as  mentioned  on  p.  22. 

In  conclusion,  as  regards  the  size  of  the  cicatrices,  the 
statistical  facts  of  this  epidemic  seem  to  show  that  the 
aggregate  area  of  the  scars  left  by  vaccination  is  in  some 
degree  a  measure  of  the  protection  afforded. 

From  the  data  before  me  there  are,  however,  no  means 
of  differentiating  the  character  of  foveation  or  texture  as 
a  measure  of  protection  apart  from  the  size  of  the  marks. 

The  texture  of  revaccination  scars  is  only  occasionally 
foveate.  There  seems  also  a  tendency  for  them  to  become 
less  so,  and  also  smaller  after  repeated  revaccinations. 


Table  XlXa. 

Showing  Death-bate  from  Measles  and  Worm-fever  per  1,000  Persons  living. — Referred  to  on  p.  39. 


Death-rate  for  Warrington. 
Figures  derived  from  the  Bills  of  Mortality  {see  Table  XXII.,  p.  41)  for  1773  and 
the  next  nine  years  during  which  they  have  been  preserved. 

Death-rate  for  the  whole  of 
England.  Annual  Report 

of  Registrar-General : 
Supplement  1885,  p.  112. : 

1773. 

1791. 

a792. 

1794. 

1795. 

1796. 

1797. 

1801. 

1807. 

1810. 

10  years, 
1851-60. 

10  years, 
1861-70. 

10  years. 
1871-80. 

teaths  fi'om  "Measles  "  per  1,000 
pel  sons  living   -        .  - 

0-12 

0-20 

0-29 

O'BS 

I'OO 

1'33 

0-3S 

0-50 

1-49 

0'412 

0-440 

0-878 

Deaths  from  "Fever"  and 
"Worm -Fever"  per  1,000  per- 
sons living 

3-1 

1-4 

1-5 

1-3 

2-4 

2-7 

1-6 

2-0 

2*2 

Note.— Average  death-rate  from  Measles  in  Warrington  during  10  of  the  years,  1773-1810  =  0-65  deaths  per  1,000  persons  living;  ditto  in  all 
England,  1851-1880  =  0-412  per  1,000.  Average  death-rate  from  "Fever"  and  "Worm-Fever"  in  Warrington  during  10  of  the  years,  17?3-1810 
2  -  02  deaths  per  1,000  persons  living.  , 


Royal  Commission  on  Vaccination. 

D- Savills  Report  on  the  Warrington  Small  Pox  Epidemic  1892-3. 


PTwto  1.  Arrrv  ofArailo  C  ,  cet,  J8.  (Case  43), 

CoTiflMerHy  Small -pojr.f  sJujwin^  Hiree.  typix^ctlb^  rmcate^ 
1/2.  scf,uxjune  irtches. 


I 


Photo  2,j).42. 


Royal  Commission  on  Vaccination. 

D- Savill's  Report  on  the  Warrington  Small  Pox  Epidemic  1892-3. 


PhntjTK  2.  Ai^fi  or  Mary  H  ,  cet  .  10  (daughter  of  Case  276") 

To  show  the  si'jmzlar'ity  of  ibvcatje/  teastare^  itv  cu  sccu*  resitliinxf  fr'orrv  cl 
supeHix^ixil  huvrv  orv  shoulder  8  years  befijr-e.,  ami  iiv  the  scof-s  tjf'xajL'- 
'dJiaUony  in/  Mburcy,  JO  years  heJbre  the.  date^  of  the^  pJwtograph  (Jane 
1893). 
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SECTION  VI.— THE  INFLUENCE  OF  RE- VACCINATION  ON  SMALL-POX. 


Hitherto  we  have  dealt  only  with  primary  vaccination  in 
its  relation  to  small-pox.  It  will  now  be  necessary  to 
ascertain  what  influence,  if  any,  re-vaccination  had  on  the 
Warrington  epidemic. 

(a.)  Re-vaccinated  Condition  of  Tovm  in  August  1892. 

There  were  no  means  of  ascertaining  the  precise  number 
of  re-vaccinated  persons  in  the  whole  of  Warrington  at  the 
commencement  of  the  outbreak.  But  if  the  Aikin  Street 
area  (p.  24,  ante)  may  be  taken  as  representing  the  whole 
town,  there  were  only  2"  7  per  cent,  who  had  been  vaccinated 
twice  or  oftener  during  their  lives. 

There  were  reasons  for  believing  that  in  the  whole  town 
considerably  less  than  this  proportion  had  been  re- 
vaccinated  prior  to  the  large  outbreak.  Many  persons  in 
the  Aikin  Street  area,  included  in  the  27  per  cent.,  had 
been  re-vaccinated  during  the  scar  consequent  on  the 
small  preliminary  outbreak  in  May,  between  that  date  and 
August  1892,  because  of  the  proximity  of  Aikin  Street 
to  the  hospital.  And  as  regards  the  whole  town,  the 
Public  Vaccinator  informed  me  that  only  .34  persons  were 
re-vaccinated  at  the  public  vaccination  station  during  the 
seven  years,  July  1885  to  July  1892. 

The  same  gentlenien  states  that  nearly  17,000  persons 
were  kno^vn  to  have  been  re-vaccinated  from  July  1892  to 
March  1893  inclusive.  881  were  done  at  the  usual  public 
vaccination  station,  Golborne  Street;  1,482  at  the  five 
stations  specially  established  by  the  Corporation;  and 
14,539  by  private  practitioners,  mostly  workpeople  at  the 
expense  of  their  employers  ;  all  during  the  progress  of  the 
epidemic. 

The  various  provisions  made  for  re-vaccination  will  be 
found  on  p.  20,  ante. 

(b.)  Re-vaccinated  State  of  Infected  Houses. 
In  investigating  the  re-vaccinated  condition  of  the  in- 
fected houses,  an  inmate  has  been  counted  as  re-vaccinated 
who  had  been  successfully  operated  on  more  than  14  days 
prior  to  the  appearance  of  the  eruption  on  the  patient  in 
the  house  ;  taking  14  days  as  the  period  of  inoculation  of 
small-pox.*  Persons  re-vaccinated  within  that  limit  of 
time  will  be  dealt  with  subsequently  (p.  45). 

*  Vide  Introduction. 


There  were  63  re-vaccinated  persons  dwelling  in  houses  Attack-rate, 
invaded  by  small-pox,  and  of  these,  7,  or  11 '1  per  cent, 
were  attackedf  {i.e.,  excluding  1  who  had  previously  had 
small-pox). 

This  is  the  lowest  attack-rate  among  any  of  the 
"vaccination  classes,"  and,  as  will  be  seen  from  an  in- 
spection of  I'able  X.  (p.  27),  it  is  lower  than  the  attack- 
rate  amongst  persons  who  had  priviously  had  small-pox, 
for  12  2  per  cent,  of  these  latter  developed  small-pox  a 
second  time. 

(c.)  Re-vaccinated  Cases  of  Small-Pox. 

The  annexed  table  (Table  XXIII.)  gives  particulars  of  the 
only  successfully  revaccinated  persons  who  contracted  small- 
pox during  the  epidemic ;  eight  in  number. 

Two  of  these  persons  call  for  comment, — 

1.  The  remarkable  case  of  a  woman  (No.  G2o),  Mary 

M  ,  ast.  30,  who  was  vaccinated  in  infancy  (J  in 

foveate  area),  was  successfully  revaccinated  in  1873,  set.  10 
(J  in  foveate  area),  had  small-pox  about,  probably  at,  the 
same  time,  and  finally  contracted  a  severe  attack  of  con- 
fluemt  small-pox  in  April  1893,  which  resulted  in  her  face 
being  badly  pitted.  Interval  of  20  years  between  re- 
vaccination  and  small-pox  a  second  time. 

2.  A  man  (No.  29.5),  Jno.  A  ,  a=:t.  .'i7,  vi-ho  lived  in 

one  of  the  lodging-houses,  vaccinated  in  infancy  (^rd  in 
non-foveate  area)  again  in  1870,  a3t.  15  (Jrd  in  non-foveate 
area),  contracted  discrete  small-pox  in  November  1892. 
Interval  of  22  years  between  re-vaccination  and  small-pos. 
This  man  is  excluded  from  the  estimation  of  the  attack- 
rate  among  the  revaccinated  for  reasons  given  at  foot  of 
Table  X.,  p.  27. 

None  of  these  eight  cases  died. 

The  several  intervals  between  the  re-vaccination  and  the 
small-pox  were — 7  years,  8  years,  15  years,  20  years,  22 
years,  25  years,  and  27  years.  Thus  it  will  be  seen  tliat 
the  shortest  interval  was  seven  years. 

(d.)  On  the  Power  of  Re-vaccination  to  protect  from 
Infection. 

The  re-vaccinated  cases  of  small-pox  are  too  few  to  draw 
any  conclusion  as  regards  its  power  to  modify  the  disease 
over  and  above  the  power  which  primary  vaccination  is 
alleged  to  possess;  ljut,  in  addition  to  the  facts  just 

t  Table  X.,  p.  27,  ante.     The  workhouse,  fever  hospital,  4  common 
loclgiug  and  11  other  houses  being  exoluded  for  reasons  there  stated. 


Iie.na;th  of 
interval. 


Table  XXIII. 

The  Eight  Cases  of  Small-pox  occurring  among  2,535  Persons,  living  in  437  Infected  Houses,  who  had  been 
successfully  Re-vaccinated  more  than  14  days  before  developing  the  Eruption. 


No.  of 
Case. 


491 


439 


349 


138 


143 


295 


C20 


Book 
and 


IX. 

14 


VII. 

20  ' 


~25 


IX^ 
12 


XV, 
.3 


V. 

13 


xyin. 

19 


Namo  and  A.ge. 


Primary  Vaccination. 


B  ,  "William,  42 


B  .Annie,  2G 


H  ,  Chas., 


I  ,  Eliza,  38 


K  ,  Jas.,25 


D  ,  Herbert,  2G 


A  ,  John,  37 


M  —  ,  Mary,  30 


Infancy. 
1  fov.  II. 
•282  sq. in. 
"  Indilf.  vacc' 

Infancy. 

2fov.iI. 
2 

■408  sq.  in. 
"  Indifl'.  vacc' 


Infancy. 


2  fov, 


"408  sq.  in. 
"  Indifl.  vacc." 

Infancy. 
3  fov.  II. 
■846 
"  Well  vacc." 

Infancy. 
1  f.  fov.  IV, 
■12fi  sq.  in. 
Indifl'.  vacc. 

Infancy. 
3  fov.  III. 

■588 
Well  vacc. 

Infancy. 
3  non.  fov.  IV. 
•378  sq.  in. 
"  Indiff.  vacc." 

Infancy. 
Ifov.  II. 
•282  sq.  in. 
Indiff.  vacc. 


Date 
of  Re- 
vaccina- 
tion. 


Result 

of 

Ro-vaccination. 


18(10 
ajt.  15. 


1873 
ait.  (>. 


18fi7 


18Sf 
set.  30. 


1877 
set.  10. 


1885 
set.  19. 


1870 
set.  15. 


1878* 
set.  10. 


.Success  - 


Date  of 
Small-j)o.\ 
Eruption. 


1  w.  fov.  II.  - 


3  success.  No 
marks. 


Successful. 
3  non-tbv.  IV. 


1  fov.  I. 


2nd  .Ian.,  1893 


Gth  Dec,  1892 


3rd  Dec,  1892 


10th  Nov.,  1892 


4th  Oct.  1892  - 


2nd  Oct.,  1892 


8th  Nov.,  1S92 


18th  Apr.,  1893 


Type 
of 

Small-pox. 


Eesult, 


Confluent 


Discrete 


Kild 


Disct  etc 


Mild 


Disci  eto 


Conlluent 


Interval 

between 
Re-v.nccina- 
tion  .and 
Small  pox. 


27  yearf. 


2.0  years. 


25  years. 


8  ye.ar: 


15  years, 


7  yeais. 


22  years. 


r.0  years. 


♦  Also  suffered  from  small-pox  at  that  time.    See  text  above. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


mentioned,  there  are  certain  other  facts  in  the  Warrington 
epidemic  which  point  to  the  efficacy  of  revaccination  as 
protecting  from  infection. 

1.  As  we  have  seen,  the  attack-rate  in  the  intectea 
houses  amongst  these  re-vaccinated  was  less  than  the  attack- 
rate  amongst  those  who  had  been  protected  by  a  previous 
attack  of  small-pox.  The  figures  in  Table  X.  (p.  26) 
in  both  columns  are  certainly  small,  but  the  similarity 
of  the  per-centages  is  a  point  worthy  of  note. 

2.  It  is  a  fact  of  some  importance  that  not  one  of  all  the 
667  cases  of  small-pox  had  been  successfully  revaccinated 
more  recently  than  seven  years  prior  to  the  epidemic. 

3.  The  only  2  members  of  the  Aikin  Street  Hospital 
staff  who  were  not  re-vaccinated  at  the  commencement  of 
the  outbreak  were  the  only  members  of  the  staiF  who  con- 
tracted small-pox. 

4.  The  following  are  som.e  instances  where  there  exist 
reasons  for  believing  that  prompt  re-vaccination  probably 
prevented  spread  of  the  disease  in  an  infected  household. 

Case  589  (f.,  aet.  18)  was  tlie  only  one  of  a  family  of  eight  persons 
who  refused  re- vaccination.  All  but  this  girl,  the  two  youngest  (set.  a 
and  5)  had  been  re- vaccinated  before  the  house  became  infected. 

Case  624  (m.,23)  similarly  refused  re-vaccination  in  November  1892. 
Six  others  of  the  family,  all  over  11  years  of  age,  were  done  then  and 
escaped,  although  two  of  them  slept  with  the  patient  after  the  eruption 
came  out. 

Case  877  lived  under  very  advtrse  hygienic  conditions,  and  was  one  of 
a  household  of  16,  ranging  in  age  from  -i  to  45  years.  He  was  at  home 
three  days  "with  the  eruption  out.  All  those  (nine)  over  eleven 
were  successfully  re-vaccinated  on  the  day  the  patient  was  removed, 
and  no  other  member  was  subsequently  attacked. 

Cases  70,  175,  318,  444,  467,  might  also  be  mentioned  as  probable 
instances  of  the  same  efficacy. 

■5.  Re-vaccination  was  performed   extensively  in  the 
principal "  Works  "  in  the  town,  mostly  at  the  expense  of 
the  employers,  and  in  many  the  disease  diminished  or  . 
ceased  to  occur. 

The  works  where  the  largest  number  of  cases  arose 
were  the  Dallam  and  Bewsey  Ironworks  (2,075  employees). 
During  the  2nd  and  3rd  weeks  of  November  it  is  estimated 
by  Dr.  Adams  (the  Medical  Officer  to  the  works)  that 
some  1,400  or  1,500  of  the  men  were  re-vaccinated  under 
circumstances  already  mentioned  (p.  20,  ante).  The  ac- 
companying Table  XXIV.  shows  the  weekly  number  of  men 
who  developed  the  eruption,  and  it  will  be  seen  that  there 
was  a  very  considerable  drop  in  the  number  of  cases  during 
and  after  the  first  and  second  weeks  in  December,  i.e.,  14 
days  after  re- vaccinations  were  performed.  Indeed,  only 
12  cases  occurred  subsequently  to  the  latter  period  of  time, 
and  up  to  May  10,  and  I  was  informed  by  the  medical  officer 
of  health  that  these  were  men  who  had  either  refused  re- 
vaccination  or  joined  subsequently.  The  outbreak  amongst 
these  workmen,  and  the  cause  of  the  large  number  in  week 
November  12,  is  dealt  with  more  fully  on  p.  75. 

6.  Troops. — An  average  of  30()  regulars  and  200  militia 
are  stationed  at  Warrington,  and  reside  in  the  bai-racks  at 
the  north-east  corner  of  the  town.  By  the  army  regula- 
tions all  recruits  to  the  regular  troops  are  re- vaccinated  on 
joining :  though  militia  recruits,  the  surgeon  in  charge 
informed  me,  are  not  re-vaccinated  unless  their  marks  are 
imperfect.  In  addition  to  these,  80  women  and  about  213 
children  reside  in  barracks,  whose  vaccination  regulations  are 
the  same  as  for  militiam.en,  making  some  800  persons  in 
all.  At  the  time  of  the  epidemic  an  inspection  was  made 
by  the  surgeon  in  charge,  and  re-vaccination  performed 
wherever  the  original  marks  were  reported  not  good. 

Only  one  case  of  small-pox  occurred  (October  10,  1892), 
among  these  800  persons,  a  militiaman,*  whose  primary 

*  J.  G  ,  set.  19,  a  mild  case.  He  was  isolated  in  the  Army  Hos- 
pital within  the  barracks.  No  secondary  cases  arose  from  this  patient. 


marks  were  good,  and  who  had  not,  therefore,  ever  been  re- 
vaccinated.  This  gives  an  attack  rate  of  "12  per  cent, 
in  this  well  re-vaccinated  community,  as  compared  with 
1'2  per  cent,  in  the  town  generally. 

Nor  were  any  cases  reported  from  the  Police,  nor  in  the 
Postal  Service,  in  both  of  which  re-vaccination  was 
extensively  practised  either  before  or  during  the  panic. 

7.  All  the  Aikin  Street  Hospital  who  were  re-vaccinated 
escaped  small-pox ;  but  the  two  who  were  not  re-vac- 
cinated CO ntracted  the  disease  (p.  11). 

Sub-section  (e). —  Unsuccessful  re-vaccination  does  not, 
as  is  sometimes  believed,  imply  immunity  from  small- 
pox as  the  following  list  (Table  XXV.)  tends  to  show. 
The  first  of  these  cases  was  re-vaccinated  at  the  Dallam 
and  Bewsey  forge  with  the  other  men,  the  lymph  used 
being.  Dr.  Adams  informed  me,  Renner's  stored  in  tubes. 
The  second  and  third  were  done  at  the  Pubhc  Vaccination 
Station,  and  they  were  done  by  the  Public  Vaccinator,  who 
generally  uses  the  same  lymph.    The  fourth  person  was 
admitted  to  the  Small-pox  Hospital  by  an  error  in  diag- 
nosis on  March  15th,  and  was  re-vaccinated  on  17th  and 
19th  by  the  Assistant  Medical  Officer  of  Health,  both 
times  with  Renner's  lymph  in  tubes.    He  left  the  hospital 
on  March  30th,  and  developed  the  small-pox  eruption  on 
April  1st.  f 

Table  XXIV. 

Number  of  Persons  working  at  the  Dallam  and  Bewsey 
Forge  who  developed  the  eruption  of  small-pox  each 
week. 


Week  ending 


Cases  notified  from  Dallam 
and  Bewsey  Forge. 


August  27 

September  3  - 
10  - 
17  - 
24  - 

October  1 

8  - 
„  15 
„  22 
29 

November  5  - 
12  - 
„       19  - 
„        26  - 
December  3  - 
10  - 
17  - 
24  - 
31  - 
January  7 

14  - 
„  21 
28 

February  4 

11  - 
18  - 
25  - 

During  March  - 
During  Api'il  - 
To  May  10,  1893 

Total - 


2 
2 
0 
0 
1 
I 
3 
4 
4 
4 
3 
36 
4 
5 
1 
1 
0 
1 
3 
1 
0 
0 

I 

0 
0 
0 
0 
2 
5 
0 
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Table  XXV. 

Four  Cases  of  Small-Pox  unsuccessfully  Re-vaccinated  more  than  14  days  before  the  Eruption. 


No.  of 
Case. 

Book  and 
Page. 

Name  and  Age. 

Primary  Vaccination. 

Date  of  Re- 
vaccination. 

Result  of  Re- 
vaccination. 

Date  of  Small- 
pox Eruption. 

T.ype  of 
Small-pox. 

Result. 

639o 

XVIII. 
10 

H- 

— ,  \Ym.,  25    -      -  - 

(  Infancy,  1  fov.  II.,  ■) 
j  -282  sq.  in.,  indiffer-  }■ 
L  ently  vaccinated.  ) 

Nov.  1892 

Unsuccessful 

12th  April  - 

Mild 

R. 

87 

V. 

23 

H- 

— ,  .A.Vice.  35    -      -  - 

r  Infancy,  3  fov.  II.,  ) 
<     "846, -well  vaeci-  > 
L         nated.  ) 

Sept.  (f  10) 
1892 

24th  Sept.  1892 

R. 

78 

IV. 

9 

M— 

— ,  Sarah,  13  - 

(    Infancy,  4  good,  \ 
\  "  well  vaccinated."  J 

1891 
ajt.U 

21st  Sept.  1892 

Hi. 

alia 

XIV. 

33 

— ,  .7(]s;eph,  35  - 

(  Infancy,  2  fov.  III.  ~) 
i  -392  sq.  in.,  indiffer-  5- 
(.  ently  vaccinated.  ) 

March  17th 
and  19th,  1893 

1st  April 
1893. 

Discrete  - 

R. 
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SECTION  VII.— THE  EFFECTS  OF  CONCURRENT  VACCINIA  AND  VARIOLA  ON  EACH  OTHER; 
THE  EFFECT  OF  A  PREVIOUS  ATTACK  OF  VARIOLA  ON  VACCINIA;  AND  THE  EFFECT  OF 
A  PREVIOUS  ATTACK  OF  VARIOLA  ON  VARIOLA. 

In  the  course  of  this  inquiry  certain  instances  have  come  to  my  notice  which  seeiji  to  bear  on  these  questions  ;  aim  urst — ■  con- 
Sub-section  (a.)  Do  Vaccinia  and  variola,  heimj  concv.rrent,  have  amj  reciprocal  action  on  each  other?  current  Vac- 

The  following  Table  (XXVI.)  gives  a  list  of  such  cases  : — 

Table  XXVI. 

Cases  of  Small-pox  occurring  in  Persons  who  had  been  Successfully  or  Unsuccessfully  Vaccinated  or 
Re-vaccinated  14  days  or  less  before  the  Eruption,  arranged  in  order  of  interval  between  the  Vaccination  and 
the  appearance  of  the  Eruptions. 


cinia  and 
Variola. 


No. 

of 
Case. 


Book 
and 
Page. 


Name. 


Age. 


Date  of 
Primary 

Vac- 
cination. 


Character  of 
Primary  Vac- 
cination. 


Date  of  Re- 
vaccination. 


Result  of  Re- 
vaccination. 


Date  of  Small-Pox 
Eruption  and 

interval  after  Re- 
vaccination. 


Type  of 
Small-Pox. 


Result. 


80 
192 
35 


II. 


XI. 


VI. 


L  ,  Walter 

H  ,  Faith 

W  ,  Maria 


5 

36 


Unvaocinated  until  20th  Sept.  1892. 


Infancy  2  veryfaint  II, 


ICth  Oct.  1892 


Unvaccinated  until  5th  Sept.  1892. 


282 
375 
384 
183 


VII. 


17 
V. 


22 
VIII. 


II. 


17 


W  ,  Joseph 

S  ,  Jas. 

P  ,  Florence 

M  — ,  Alice 


26 
21 
34 
b.  Sept. 


Infancy 
Infancy 
Infancy 


Successful 
Successful 
1  faint  IV. 


Sep.  21 — 1  day  after 
Oct.  18— 2  days  after 
Nov.  7—2 


Confluent  I  R. 

Mild      -  I  R. 

Severe  R. 
Discrete. 


3  faint  marks 
II. 


2  fov.- 


III. 


1  fov.  I. 

Unvaccinated  until  11th  Oct.  1892. 


4th  Nov.  1892 
12th  Nov.  1892 


13th  Nov.  1892 
21st  Nov.  1892 


2  successful  - 
Successful 
2  successful  - 
Unkno'svn 


Nov.  7—3  days  after 
Nov.  15—3  „ 
Nov.  24— 3  days 
Oct.  14-3  „ 


Mild 
Mild 

Confluent 
Confluent 


R. 
R. 
R. 


D. 
Oct.  21 


461a 


406 


398 
393 
174 
428 


XI. 


13 
V. 


XI. 


14 


E  ,  Mary 

T  ,  Henry 

M  ,  Jas. 


b.Dec.  8,  '92. 
17  months 
20 


Unvaccinated  until  12th  Deo  1892. 

Unvaccinated  until  15th  Dec.  1892. 

I  1 
Unvaccinated  until  17th  Nov.  1892. 


3  successful  - 
3  good  vesicles 
3  good  - 


Dec.  16—4  days 
Dec.  19— 4  „ 
Nov.  21—4  , 


Confluent 
Confluent 
Confluent 


D. 

Dec.  21 


D. 
Dec.  21 


XII. 


II 
VIII. 


15 
IV. 


12 
XI. 


-,  Thos. 

W  ,  Mary 

W  ,  Martha 

C  ,  .lohn 


17 

36 
24 
23 


Infancy 
Infancy 
Infancy 


2  fov.  IV.  - 
2  vvk.  fov.  II. 
2  marks 


17th  Nov.  1892 
15th  Nov.  1892 
7th  Oct.  1892 


Unvaccinated  until  22nd  Nov.  1892. 


2  large  marks 
2  large  vesicles 
Unsuccessful  - 
Successful 


Nov.  23—6  days 
Nov.  21— 6  „ 
Oct.  13— 6  „ 
Nov.  28— 6  „ 


21 
516 
467 
372 


VI. 


6 

VIII. 


28 
XIV. 


13 
XIV. 


B- 

W- 

c- 

B- 

37 
26 
43 
15  days 


Infancy' 
Infancy 
Infancy 


2  good 
2  fov.  II. 
2  fov.  I. 


24th  Aug.  1892 
llth  Jan.  1893 
6th  Dec.  1892 


Unvaccinated  until  8th  Nov.  1892 


Successful 
Successful 
2  good  vesicles 
2  successful  - 


Aug.  31—7  days  - 
Jan.  IS— 7  „ 
Dec.  13-7    „  - 
Nov.  15—7  ,, 


Mild 

Discrete 

Mild 

Discrete  - 

Mild 
Mild 

Discrete  - 
Confluent 


E. 
R. 
R. 
R. 

R. 
R. 
R. 


D. 
Nov.  22 


16 
67 
894 
234 
651 
432 
520 
434 


20 
IV. 


4 
VII. 


XI. 


7 

XIX. 


2 

XIII. 


2 

VIII. 


28 

XV. 


L  ■,  Agnes 

S  ,  Annie 

T  ,  Mary 

N  ,  Arthur 

O'B  ,  John 

B  .  Ruth 

D  ,  Annie 

L  ,  Mary 


48 
22 
25 
24 
2 
24 
28 
32 


Infancy 
Infancy 
Infancy 
Infancy 


2  faint  II.  - 

1  fov.  II.  - 

2  good 

3  fov.  III.  - 


23rd  Aug.  1892 
14th  Sept.  1892 
12th  Nov.  1892 
1 18th  Oct.  1892 


Unvaccinated  until  2nd  May 


Infancy 
Infancy 
Infancy 


3  fov.  III. 
3  fov.  I. 
1  fov.  II. 


24th  Nov.  1892 
llth  Jan. 1893 
22nd  Nov.  1892 


Successful 
Unsuccessful  ■ 
Successful 

2  successful  • 
Successful 

3  successful  - 


2  very  typical 
vesicles. 

2  successful  - 


Aug.  31—8  days 
after. 

Sept.  22—8  days  - 
Nov.  20—8  „  - 
Oct.  26—8  „  - 
May  10—8  „ 
Dec.  2—8  „  - 
Jan.  19—8  „  - 
Nov.  30—8     „  - 


Mild 

Confluent 
Very  mild 
Mild 
Mild 

Very  mild 
Discrete  - 
Mild 

F  3 


R. 
B. 
R. 
R. 
R. 
E. 
E. 
R. 
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BOYAL  COMMISSION  ON  VACCINATION! 
Table  XXVI — continued. 


No. 

of 
Case, 


643 


403 


395 


252 


549 
609 


25G 
200 


Book 
and 
Page. 


XX. 


X. 

12 


Name. 


■p  ,John 

B  ,  Kate 

P  ,  Margaret 

B — — ,  Joseph 


33 
25 
31 
25 


Date  of 
Primary 
Vaccina- 
tion. 


Infancy 
Infancy 
Infancy 
Infancy 


25 
XIII. 


21 
XV. 


25 
V. 


3 

XI. 


S  ,  Percy* 

G  ,  Kato 

H  ,  Annie 

B  ,  Sarah 

H  ,  Frank 


,  Peb.  5th 
35 

30 

28 


Character  of 

Primary 
Vaccination. 


1  wk.  fov.  I. 

1  fov.  I.  - 

2  fov.  II.  - 


3  times,  but 
did  not  take. 


Date  of 
Re-Taccination, 


Result  of 
Re-vaccination. 


Date  of  Small-Pox 
Eruption. 


Type  of 
Small-Pox. 


Result. 


20th  April 
15th  Nov.  1892 
15th  Nov.  1892 
23rd  Oct.  1892 


2  successful  - 

1  successful  - 

2  good  vesicles 

3  good  vesicles 


Unvaccinated  until  {l^  [ 


Infancy 
Infancy 
Infancy 


4  fov.  III.- 
2  f.  fov.  III. 
2  f.  fov.  III. 


5th  Jan.  1892 
23rd  Nov.  1892 
22nd  Oct.  1892 


Unvaccinated  until  9th  Oct.  1892. 


Uusucoessfun 
Successful  -S 

3  good  vesicles 


2  successful 
vesicles. 


Unsuccessful  - 
Successful 


April  29—9  days 
after. 

Nov.  24—9  days 
after. 

Nov,  24—9  days 
after. 

Nov.    1—9  days 
after. 


Peb.  18—10  days 
after. 

Jan.  15—10  days 
after. 

Dec.   3—10  days 
after. 

Nov.  1—10  days 
after. 

Oct.  19—10  days 
after. 


Semi-con- 
fluent. 

Mild 


Very  mild 


Mild 


Very  mild 
Discrete  - 
Mild 
Mild 


Semi-con- 
fluent. 


D. 

Peb.  22 

R. 
R. 
R. 
R, 


56 
421 


57ia 


V. 


12 
VIII. 


35 
I 


XIV. 


C— —  Hannah 

T  ,  Sarah* 

VT  .  Eliz. 

B  ,  Jas. 


10 

b.  Nov.  IS 

36 
35 


Unvaccinated  until  29th  Aug.  1892 
Unvaccinated  until  { ^  ]^     [  ] 


Infancy 
Infancy 


2  non-fov.IV. 
very  faint. 

2  fov.  III.  - 


15th  Dec.  1892 
17  &  19th  Mar. 


2  fov.  II. 
5  successful  - 
Unsuccessful  ■ 
Unsuccessful  ■ 


Sept.  9—11  days 
after. 

Dec.  13—12  days 
after. 

Dec.  29—14  days 
after. 

April  1—13  and  15 
days  after. 


Discrete  - 
Very  mild 
Very  slight 
Discrete  - 


R. 
R. 

R. 
R, 


'  It  seems  very  doubtful  if  these  two  cases  suilered  from  small-pox.  They  are  separately  described  on  page  35  and  below. 


Remarlcs  on  Table  XXVI. 

Precise  particulars  as  to  kind  of  l3Tiipli  and  operator 
could  not  be  obtained  in  all  of  these  cases,  but  there 
seemed  no  reasonable  doubt  on  this  score.  Many  were 
done  by  the  Public  Vaccinator  when  he  visited  the  infected 
house  in  his  capacity  of  Medical  Officer  of  Health.  In  all 
cases  the  lymph  was  nearly  sure  to  be  fresh. 

The  inference  which  this  table  sugj^ests  is  that  if 
vaccination  be  performed  less  than  12  days  before  the 
expected  appearance  of  the  small-pox  eruption,  it  does  not 
necessarily  prevent  an  attack.  Nor  is  there  anything 
to  show  decisively  that  concurrent  vaccinia  modifies 
the  course  of  the  disease.  It  is  true  that  in  the  first  10 
cases  of  Table  XXVI,  there  were  3  mild,  1  severe  discrete, 
and  6  confluent ;  and  in  the  next  22  (omitting  unsuccess- 
ful cases),  there  were  4  very  mild,  10  mild,  5  discrete,  2 
semi-confluent,  and  1  confluent.  But  it  is  also  true  that 
in  the  first  group  6  of  the  cases  were  previously  un- 
vaccinated,  while  in  the  last  group  most  of  the  cases  had 
been  vaccinated  in  infancy. 

Conversely,  there  is  nothing  to  show  that  the  presence 
of  the  variolous  poison  within  the  system,  during  its 
period  of  incubation,  in  any  way  modifies  the  course  of 
the  vaccinia.  The  cases  are  not  numerous,  but  they  tend 
to  show  that,  in  order  to  be  really  efiicacious  as  a 
preventive  of  small-pox,  vaccination  or  re-vaccination  must 
be  performed  not  less  than  12  days  before  the  expected 
appearance  of  the  small-pox  eruption. 

It  will  be  seen  from  this  table  that— 

4  cases  developed  the  eruption  of  small-pox  7  days  after 
successful  vaccination  or  revaccination. 

7  cases  developed  the  eruption  of  small -pox  8  days  after 
successful  vaccination  or  re- vaccination. 

4  cases  (1  semi-confluent  and  3  mild)  developed  the 
eruption  of  small-pox  9  days  after  successful  re-vaccination ; 

not  including  the  doubtful  case  of  S  ,  who  had  a  few 

"pimples"  on  9th  day  after  successful  vaccination.  (See 
p.  35.) 

2  cases  developed  the  rash  of  mild  and  discrete  small- 
pox 10  days  after  successful  re-vaccination  ;  and 

1  case  developed  the  rash  of  nemi-confluent  small-pox 
10  days  after  successful  primary  vaccination, 

1  case  developed  the  rash  of  discrete  small-pox  11  days 
after  successful  primary  vaccination. 


No  one  developed  the  eruption  of  smalhpox  12  or  more 
days  after  vaccination  or  re-vaccination,  unless  the  infant 

fS.  T.  ),  about  to  be  mentioned,  is  to  he  regarded  as  a 

case  of  small-pox. 

Included  in  Table  XXVI.  are  two  infants  beheved  to 
have  had  abortive  small-pox  concurrently  with  vaccinia. 
They  are  marked  with  an  asterisk. 

1.  The  case  of  Percy  S  described  on  p.  35. 

2.  Sarah  T  ,  (Case  No.  421)  was  born  Nov.  18th, 

1892. 

On  Nov.  30th  the  mother  developed  the  rash  of  dis- 
crete small-pox,  and  was  removed  with  her  unvaccinated 
baby  to  the  Small-pox  Hospital  on  Dec.  1st. 

On  Dec.  1st  the  baby  was  vaccinated  by  the  Assistant 
Medical  Officer  of  Health  in  five  places,  all  of  which  were 
successful,  giving  ultimately  1 J  inch  foveate  area. 

On  or  about  Dec.  13th  {i.e.,  12  days  after  the  successful 
vaccination)  five  small  "  pimples  "  were  observed,  as  I  am 
informed,  on  the  child's  face.  The  Assistant  Medical 
Officer  of  Health  regarded  these  as  due  to  abortive 
small-pox.    The  evidence,  however,  is  not  very  conclusive. 

The  question  as  to  whether  these  infants  incurred  small- 
pox rests  entirely  on  the  nature  of  the  rash. 

One  of  these  children  developed  the  pimples  on  the  9th 
and  the  other  on  the  12th  day  after  successful  primary 
vaccination.  I  did  not  see  the  eruption  myself  in  either 
case,  but  looking  to  the  liability  of  babies  to  develop 
eruptions  of  various  kinds,  especially  after  vaccination, 
when  they  are  knoy/n  as  "  vaccination  rashes,"  and  to  the 
great  severity  with  which  small-pox  occurs  in  children  at 
this  time  of  life,  I  am  inclined  to  the  view  that  they  did 
not  suffer  from  small-pox ;  and  they  are  not  included  in 
the  total  667  cases. 

The  only  other  tenable  view  is  that  they  suffered  from 
small-pox  very  considerably  modified  by  a  concurrent 
attack  of  vaccinia. 

The  facts  so  far  as  my  information  goes  are  here  re- 
corded. 


APPENDIX. 


Sub-section  b.- — On  the  Influence  of  Variola  on  Vaccinia. 


Table  XXVII. 


Cases  of  Small-Pox  occurring  in  Persons  who  had  been  Successfully  or  Unsuccessfully  VACciiSA.TED  or 
Re-vaccinated  on  Day  of  Development  of  the  Eruption  or  at  a  later  Stage  of  the  Disease. 

No. 

of 
Case. 

Book 
and 
Page. 

Name 

Age. 

Date  of 
Primary 
Vaccina- 
tion. 

Character  of 

Primary 
Vaccination. 

Date  of 
Small- 
pox 
Erup- 
tion. 

Date  of 

Ee- 
I'accina- 
tion. 

Interval 
between  Small- 
Pox  Eruption 

and 
Vaccination. 

Result  of 
Ee-vacoination. 

Type  of 
Small-pox. 

Ilesult. 

69a 
442 

I. 

2 

XV. 

25 

B  ,  Alice 

H  ."William  - 

14 

4  months. 

Infancy 
Unva 

Sfov.  I. 
3cinatecl. 

Nov.  21 
Dec.  3 

Nov.  21 
Dec.  3 

Same  day 
Same  day 

No  effect  - 

2  good  vesicles  - 

Mild  - 
Confluent 

n. 

R. 

502 
571 

XII. 

24 

XIX. 
18 

H  ,  Anne 

M  .Elizabeth  - 

46 
16 

Infancy 
Ditto 

1  fov.  III. 

2  fov.  III. 

Jan.  1] 
iMar.  13 

Jan.  12 
Mar.  14 

1  day  after  - 
1  day  after  - 

2  good  vesicles.  2 
cic.  I. 

Unsuccessful 

Very  slight 
Very  mild 

& 
E, 

Wit 


h  the  View  of  throwing  Light  on  the  Question  wliether  a  previous  attack  of  Small-pox  exercises  any  Infiiience 
on  Vaccinia,  Tables  XXVIII.  and  XXIX.  are  submitted. 


Table  XXVI II. 

Persons  Successfully  or  Unsuccessfully  Vaccinated  or  Re-vaccinated  during  and  after  Convalescence 
from  Small-Pox,  contracted  either  during  or  previously  to  the  Warrington  Epidemic,  1892-3. 


No. 
of 
Case. 


Book 
and 
Page. 


Name. 


Age. 


Date 
of  Primary 
Vaccination, 


Character  of 

Primary 
Vaccination. 


Date  of 
Small-Pox 
eruption. 


Type 

of 
Small- 
pox. 


Date  of 
Eevaccination. 


Result  of 
Re- 
vaccination. 


Interval 
between  Small- 
Pox  eruption 

and 
Eevaccination. 


283 


318 


39 


30a 


It. 


30 
III. 


a 

IV. 


16 
VII. 


11 
IV. 


14 
V. 


23 
XII. 


XII. 


7 

XV. 


21 
XIV. 


-,  George  - 
Edward  - 
Arthur  - 

-,  Agnes  - 

-,  Wm.H.- 

-,  Alice 

•,  Emanuel 

-,  Eichurd 

,  Francis  - 

,  Sarah 

■,  Sarah 

,  James  - 


42 
49 
15 
21 
30 
24 
16 
56 
42 
■29 
47 
59 


Infancy 


2  fov.  I. 

1  fov.  II. 

2  fov.  I. 

3  fov.  II. 

2  marks 


2  fov.  cic.  I. 

very  good 
marks. 

3  fov.  IV.  - 


Good 

1  fov.  IV.  - 

3    fov.  I. 
(nearly). 

1  fov.  II.  - 
3f.fov.  IV.- 


Nov.  7, 1892  ■ 
Nov.  9,1892  ■ 
Sept.  8,  1892  - 
Aug.  20,  1892  ■ 
Nov.  10,  1892  • 
Sopt.  9, 1892  ■ 
Aug.  18, 1892  • 
1836  as  baby  ■ 
18G1,  ait.  11  ■ 
1873  - 
1862,  tot.  17  ■ 
1848,  cct.  15  ■ 


Very 
mild. 

Very 
mild 

Slight 
Mild 


Face 
pitted. 

Deeply 
pitted. 

Mild  - 


Much 
pitted. 

Some 
pitting. 


20th  November 
1892. 

November  25th 
1892. 

2  or  3  weeks 
after  recovery. 

In  September 
1892. 

December  1892  - 


1  or  2  months 
after  recovery. 

November  1892- 


5  times  in  army 
7  times  in  army 


31st  October 
1892. 

15th  November 
1892. 

4th  December 
1892. 


Unsuc- 
cessful. 


Did  not 
take. 


Unsuc- 
cessful. 


All  unsuc- 
cessful. 

All  unsuc- 
cessful. 

Successful 
(2  fov.  IV.) 

2  success- 
ful. 

2  success- 
fiil 


13  days. 
15  days. 
2  or  3  weeks. 
1  month. 
About  1  month. 
1  or  2  months. 


About 
8  months. 

5     times  at 
varying 
intervals. 

7     times  at 
varying 
intervals. 

19  years. 


.30  years. 


41  years. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Table  XXIX. 

The  Effect  of  Vaccination  on  Children  born  of  Mothers  who  sufifered  from  Small-pox  during  Gestation. 


Book 
Reference. 

Name  of  Patient. 

Af?e. 

Date  of 
Rash. 

Date  of 
leaving 
Hospital. 

Type  of  Mother's 
Case. 

IT  Cl  JUU  VJX 

Gestation  at 
Advent  of 
Small-pox. 

Date  of 
Confine- 
ment. 

Effects  of  Vaccination 
in  Child. 

256 

B  

Oal  all 

28 

Nov.  1 

Nov.  22 

Mild 

6  months 

Feb.  10, 

Twins  vaccinated  three 

V. 

1893. 

times  when  about  3 

3 

D 1 

W  , 

Annie 

jit 

Cionf    1  Q 

oepi.  lO 

Severe  discrete 

7  months 

Oct.  20j 

months     old  by 
Public  Vaccinator 
unsuccessfully. 
Vaccinated   Oct.  21, 

VII. 

1892. 

1892,  by  Dr.  Fox  in 
two  places,  Nov.  7, 
1892,   resulting  in 
one  tiny  flat  mark 
measuring  -OSl 
square  inch. 
Vaccinated    at  four 

9 

XV. 

N  , 

Ann 

21 

Nov.  26 

Confluent 

5  months 

Mar.  31, 

13 

1893. 

different  times,  twice 
by  myself ;  never 
successful. 

NoTB.-^A  case  of  the  same  class  is  mentioned  on  p.  35  (ante),  P.  S.- 


As  regards  the  lymph  used  in  the  instances  mentioned 
in  Tables  XXVII.,' XXVIII.,  and  XXIX.,  it  was  a  little 
difScult  to  get  precise  particulars  as  they  were  nearly  all 
done  during  the  panic  and  no  records  kept.  But  there 
seemed  no  reason  for  suspecting  the  freshness  of  the  lymph 
or  the  efficiency  of  the  operation  in  any  case.  It  was  the 
practice  of  the  Medical  Officer  of  Health,  who  is  also  Public 
Vaccinator,  on  going  to  see  a  notified  case  of  small-pox  to 
vaccinate  the  other  inmates  of  the  house  at  once  or  very 
soon  afterwards,  and  he  informed  me  that  it  was  his 
practice  then  to  use  Renner's  calf  lymph  stored  in  tubes. 
At  the  Public  Vaccination  Station,  he  vaccinated  from  arm 
to  arm. 

As  regards  Table  XXVII.  :— 
I> 

Case  69a  was  done  by  a  private  doctor,  so  also  was 
442. 

Cases  502  and  571  were  done  in  hospital  by  the  Assistant 
Medical  Officer  of  Health,  who  uses  the  same  kind  of 
lymph  as  the  Public  Vaccinator. 

As  regards  Table  XXVIII,  the  first  three  were  done  by 
private  practitioners.  Two  were  done  in  the  army,  and  the 
remainder  were  done  at  the  Public  Vaccination  Stations, 
where,  at  that  time,  fresh  tube-stored  calf  lymph  was  used. 

As  regards  Table  XXIX.,  all  were  done  with  fresh 
Renner's  lymph  stored  in  tubes,  and  great  care  was  taken 
to  secure  the  efficiency  of  the  operation.    One  of  the  cases 


was  vaccinated  twice  unsuccessfully  by  myself  with  fresh 
Renner's  calf  lymph  stored  in  tubes. 
A  study  of  these  cases  suggests  : — 

1 .  That  if  a  pregnant  woman  contracted  small-pox  during 
gestation,  the  child  after  birth  is  unsusceptible  to  vaccina- 
tion, or,  if  susceptible,  is  only  very  slightly  so.  Possibly 
the  child  contracts  small-pox  in  utero,  but  none  of  these 
children  were  born  pitted. 

2.  None  of  these  children  contracted  small-pox  after 
birth,  though  one  was  born  in  hospital.  It  would  there- 
fore seem  that  a  similar  immunity  to  this  disease  is  also 
produced  by  small-pox  in  the  mother  during  gestation. 

Sub-section  c. — Influence  of  Variola  on  Variola. 

There  were  five  out  of  the  667  cases  in  which  satisfac- 
tory evidence  was  obtained  that  they  had  previously 
suffered  from  an  attack  of  small-pox.  They  are  presented 
in  detail  in  Table  XXX.  Much  care  is  required  in 
accepting  statements  on  this  subject  of  previous  small- 
pox. The  value  of  the  diilerent  kinds  of  evidence  has 
been  discussed  on  p.  23,  ante. 

The  only  remarks  which  this  table  calls  for  are — 

1 .  That  the  shortest  interval  between  the  two  attacks 

in  any  individual  was  19  years;  and 

2.  That  the  attack-rate  amongst  those  exposed,  in  the 

infected  houses,  was  higher  amongst  those  who 
had  previously  had  small-pox  than  amongst  those 
who  had  been  re-vaccinated  {vide  Table  X.,  ante). 


Table  XXX. 

Giving  Particulars  of  Five  Persons  previously  attacked  by  Small-pox  who  also  incurred  an  Attack  in  1892-93. 


Case. 

Re- 
ference 
No. 

Name. 

Age  at  First 
Attack  of 
SmaU-pox. 

If  marked  by  Tirst 
Attack. 

Age 
at  Second 
Attack 
of 

Small-pox. 

Type  of 
Small -pox 
Second 
Attack. 

Particulars 
as  to 

Primary  Vaccination. 

Re-vaccination. 

216 

XII. 

B  , 

Infancy  - 

iMarks  on  shoulder 

32  years 

Very  mild 

Infancy,  3  fov. 
Unvacoinated 

^  Never. 

310 

16 
XIT. 

H  ,  Thos.  - 

2  weeks  old  ■ 

Marked 

39  „ 

Discrete  - 

3S1 

27 
III. 

G- — ,  John  - 

12  months 

Pits  on  face  and 

27  „ 

Mild 

Infancy,  2  fov.  I.  - 

10 

arms. 

453 

II 

T  ,  Caroline 

10  years  - 

Pits  on  face  and 

29  „ 

10  years  old.  2  faint 

32 

arms. 

fov.  III. 

620 

XYIII. 

*M  ,  Mary  - 

Before  10  years 

If  marked,  marks 

30  „ 

Confluent 

Infancy,  1  fov.  II.  - 

set.  10  (1873),  success- 

19 

covered  by 
second  attack. 

fully  vaccinated 
(1  fov.  I.) 

*  Pull  particulars  of  this  case  are  given  on  p,  43,  ante, 
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ROYAL  COMMISSION  ON  VACCINATION: 


SECTION  VTII.-  THE  DURATION  OF  PROTECTION  FROM,  AND  MODIFICATION  OF  SMALL-POX, 

AFFORDED  BY  PRIMARY  VACCINATION. 

nated  persons  is  in  the  third  decade  of  life  (20-30),  which 
is  more  than  twice  that  of  the  decade  below.  Next  comes 
the  fourth  decade  (30-40)  with  39  per  cent.,  then  in  order — 
the  second  decade  (23  per  cent.),  fifth,  seventh,  sixth,  and 
lastly  the  first  decade  with  an  attack-rate  of  only  4  per 
cent. 

The  gradual  decline  in  the  attack-rate  in  the  fourth, 
fifth,  seventh,  and  sisth  decades  may  probably  be 
accounted  for  by  the  increasing  immunity  from  attack  by 
nearly  all  infectious  diseases  which  seems  to  be  conferred 
on  ad^'ancing  years. 

The  comparative  immunity  (4  per  cent.)  from  attack 
amongst  persons  exposed  in  the  0-10  decade  of  life 
may  be  accounted  for  by  vaccination  (Section  II.,  page  26). 

The  heavy  incidence  in  the  20-30  decade  seems  to  show 
that  the  protective  power  of  primary  vaccination  to  a 
considerable  extent  wears  off  after  20. 


Table  XXXII. 

Showing  the  Attack-kate  at  different  Age-periods  amongst  2,324  VACCINATED  Persons  in  the  437  Infected 

Houses,  in  which  546  cases  arose. 


Age-periods. 

(2.) 
10-20. 

(5.) 
40-50. 

(6.) 
50-60. 

(7.) 

60  and 
upwards. 

(1.) 
0-10. 

(3.) 
20-30. 

(4.) 
30-40. 

1,523  Tvell  vaccinated  persons 

484 

460 

279 

131 

117 

38 

14 

701  indifferently  vaccinated  persons 

133 

168 

140 

102 

76 

61 

21 

100  doubtfully  vaccinated  persons 

16 

16 

20 

20 

1.5 

9 

4 

2,324  total  of  three  vaccinated  classes  in  "| 
infected  houses  -          -          -        -  J 

033 

644 

439 

2.53 

208 

108 

39 

Among  whom  546  cases  occurred  - 

28 

149 

208 

99 

39 

16 

7 

Per-centage  of  people  at  that  age  attacked  \ 
=  attack-rate                -          -        -  J 

4-4 

23-1 

47-4 

39 -I 

18-7 

17-9 

Note.— The  revaccinated,  and  those  protected  by  a  previous  attack  of  small-pox  are  excluded  from  this  table. 


This  subject  may  be  approached  by  an  inquiry  into  the 
attack-rate  at  difiFevent  age-periods  among  the  vaccinated 
and  unvaccmated  persons  exposed  {i.e.,  duration  of  power 
to  protect) ;  the  severity  of  small-pox  and  case-mortality 
at  different  age-periods  among  the  vaccinated  and  un- 
vaccinated  cases  (i.e.,  duration  of  power  to  modify) ;  and, 
lastly,  by  a  detailed  examination  of  the  vaccinated  and 
unvaccinated  cases  of  small-pox  under  10  years  of  age,  and 
at  each  succeeding  decade  of  life.  Table  XXXI.,  page  ante, 
gives  a  minute  analysis  of  the  data  available.  But  it 
will  be  advisable,  as  before,  lo  consider  the  alleged  pro- 
tecting power  and  the  E.lleged  modifying  power  separately. 

Sub-section  a. — Duration  of  power  to  protect  against  attack. 

The  following  tables  (XXXII.  and  XXXIII.)  showing  the 
attack -rate  at  different  age-periods  among  the  vaccinated 
and  unvaccinated  persons  examined  in  the  infected  houses, 
are  now  submitted. 

The  heaviest  attack-rate  (47  per  cent.)  among  the  vacci- 


Table  XXXIII. 


Giving  the  Attack-Rate  at  different  age-periods  among  the  107   UNVACCINATED  persons  exposed  in  the 

437  infected  houses,  for  comparison  with  Table  XXXII. 


Age-periods. 

(1.) 

(2.) 

(3.) 

(4.) 

(5) 

(6.). 

(7.) 

60  and 

0-10. 

10-20. 

20-30. 

30-40. 

40-50. 

50-60. 

upwards. 

107  unvaccinated  persons  exposed  in  these 

5.5 

19 

14 

7 

5 

6 

1 

houses. 

60  unvaccinated  persons  attacked  in  these 

30 

13 

9 

6 

2 

0 

0 

houses. 

Per-centage  of  persons  attacked  (attack-rate) 

54-5 

6S-4 

64-8 

85-7 

40-0 

0 

0 
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Sab-seciimi  {o.)    The  duration  of  modifying  power  over 
Small-Pox  afforded  by  Primary  Vaccination. 

Table  XXXIV.  presents  an  analysis  of  586  persons  who, 
having  been  vaccinated  in  infancy  and  not  since,  con- 
tracted sinall-pox  during  the  Warrington  epidemic,  1892-93, 
and  shows  the  relative  severity  and  case-mortality  at  the 
difPerent  age-periods  of  life. 

1.  A.  study  of  these  figures  shows  that  the  case-mortality 
among  the  vaccinated  cases  is  6-5  per  cent.,  that  among  the 
unvaccinated  cases  being  33-3  per  cent.  One  death  in 
each  of  the  first  two  decades  of  life  should  not  really  be 
included  as  due  to  small-pox.  From  these  figures  it 
would  seem  that  no  one  under  20  who  has  been  vaccinated 
in  infancy  need  have  very  much  fear  of  dying  from  small- 
pox per  se.  At  any  rate,  it  would  seem  that  rhe  power  of 
vaccination  over  the  fatality  of  small-pox  is  good  (though  it 
diminishes  gradually)  up  to  40.  Though  even  in  the  fifth 
decade  the  modifying  power  is  not  entirely  lost,  if  com- 
parison be  made  with  the  unvaccinated  figures  given  below, 
and  those  of  other  observers  (p.  55). 

2.  The  severity  of  the  disease  in  the  vaccinated  (primary 
vaccination  only)  as  measured  by  the  proportion  of  con- 
fluent cases,  steadily  rises,  and  more  uniformly,  up  to  the 
same  decade  (40-50),  which  again  is  the  highest,  and  then 
falls. 

This  fact  tallies  with  and  confirms  the  preceding  one. 

Thus,  on  both  grounds  (case-mortality  and  case-severity) 
the  power  of  vaccination  to  modify  small-pox  would  seem 
to  last  longer  by  some  20  years  than  its  power  to  protect 
from  infection  ;  for  the  power  to  modify  is  least  in  the  5th 
decade,  and  the  power  to  protect  (Table  XXXII.)  is  least  in 
the  3rd  decade. 

Table  XXXV.  gives  a  similar  analysis  of  the  unvacci- 
nated cases  in  Warrington  in  1892-93  for  comparison  ■with 
I'able  XXXIV. 


The  figures  in  Tables  XXXIV.  and  XXXV.  have  the 
merit  of  being  based  on  persons  living  side  by  side  in  the 
infected  houses,  under  precisely  the  same  environments 
in  all  respects. 

Important  data  as  to  the  age  when  re-vaccination  should 
be  performed  may  be  deduced  fi-om  the  foregoing  observa- 
tions, in  Sub-sections  a  and  b. 


Historical  ' 

We  have  not  an  exact  record  of  the  number,  age,  and  type 
of  all  the  cases  which  arose  during  the  epidemic  of  1773 
so  that  the  attack-rate,  case-severity,  and  case-mortality, 
at  different  age-periods  of  that  outbreak  cannot  be  numeri- 
cally expressed ;  but  thanks  to  Dr.  Percival  we  have  (p.  37, 
ante)  a  very  exact  table  recording  the  ages  of  the  fatal 
cases. 

It  is  unnecessary  to  repeat  here  the  comments  on  this 
table,  but,  if  we  bear  in  mind  that,  owing  to  the  endemic 
prevalence  of  small-pox  in  those  times,  almost  every  in- 
habitant who  survived  the  early  years  of  existence  grew  up 
protected  by  an  attack  of  the  disease,  it  will  be  seen  that 
the  facts  there  set  forth  tally  with  those  just  now  men- 
tioned, and  the  conclusion  is  irresistible  that  it  was  vacci- 
nation which  afforded  protection  against,  and  modification 
of,  small-pox  in  the  earlier  decades  of  life  in  the  epidemic 
of  1892-3. 


Subsection  (c.)  Cases  of  Small-pox  in  Children  under  10. 

Next  let  us  consider  in  detail  the  cases  of  smaU-pox 
which  occurred  in  the  first  decade  of  life.  Tables  XXXVI. 
and  XXXVII.  give  full  particulars  of  these  cases,  vaccinated 
and  unvaccinated  respectively  (pp.  52  and  53). 


Tabib  XXXIV. 

Showing  the  Case-type  and  Case-mortality  at  different  Age-periods  among  the  586  Persons  PRIMARILY 
VACCINATED  who  contracted  Small-pox.    (Total  number.) 


Age-periods. 

(1.) 

0-10. 

(2.) 
10-20. 

(3.) 
20-30. 

(4.) 
30-40. 

(5.) 
40-50. 

(6.) 
50-GO. 

(7.) 

60  and 
upwards. 

321  mild  cases        .          .          .  - 

24 

108 

121 

46 

13 

6 

3 

137  discrete  cases    -          .          .  . 

7 

38 

46 

25 

10 

7 

4 

128  confluent  cases,  including  malignant  or 
hsemorrhagie. 

2 

10 

55 

39 

17 

4 

1 

586  total  cases        -          .          .  . 

33 

156 

222 

110 

40 

17 

8 

38  deaths    -          -                    -  - 

2* 

It 

10 

14 

9 

1 

1 

Case-mortality  {per-centage) 
Case-severity,  as  show)i  by  per-centage  of 
confluent  cases. 

6-0 
6-0 

0-6 

6-4 

4-3 
34- S 

■/2-7 
35-3 

22-3 
43-3 

3-9 
23-5 

12-3 
<2-5 

Note. — The  re-vaccinated,  and  those  persons  who  had  previously  incurred  an  attack  of  small-pox,  are  excluded  from  this  table. 
*  One  of  these  cases,  007,  set.  nine  years  and  two  months,  was  at  the  time  ill  with  inflammation  of  the  lungs  and  bowels,  and  the  small-pox 
was  only  a  contributory  cause  of  death  (p.  34). 
t  This  young  man  (case  117)  had  recovered  from  the  small-pox,  and  then  incurred  pyaemia,  from  which  he  is  certified  as  dying  (p.  ,34). 

Table  XXXV. 

Showing  the  Case-Type  and  Case-Mortality  at  different  age-periods  among  the  68  UNVACCINATED  cases 
of  Small-pox  in  the  Warrington  epidemic,  1892-3.    (Total  number — eight  arose  in  the  excluded  houses,  vide  p.  22.) 


Age-periods. 

(1.) 
0-10. 

(2.) 
10-20. 

(3.) 
20-30. 

(4.) 
30-40. 

(5.) 
4U-50, 

(6.) 

50-60. 

(7.) 

60  and 
upwards. 

3  mild  cases          -          -          _  . 
17  discrete  cases      -          -          .  - 
48  confluent,  malignant^  and  haemorrhagic 
cases. 

2 

7 

23 

0 
8 
10 

1 

0 
9 

0 
1 
5 

0 
1 
1 

0 
0 
0 

0 

0 

c 

68  total  cases         _          .          _  . 

32 

18 

10 

6 

2 

0 

0 

24  fatal  cases         -         _         .  . 

12 

3 

4 

4 

1 

0 

0 

Case  mortality  (^per-centage) 
Case   severity   {per-centage  of  confluent 
eases). 

37-3 
71-9 

i6-6 
33'S 

40-0 
WO 

66-6 
83-3 

30-0 
30-0 

0 
0 

.     .  i 

0 
0 

G  2 
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KOYAL  COMMISSION  ON  VACCINATION  : 


Table  XXXVI. 

Giving  Pakticulars  of  33  Cases  of  Small-pox  occurring  in  Vaccinated  Children  under  10  Years  of  Age,  who 

had  been  Primarily  Vaccinated. 


Date  of 

Attack. 

Primary  Vaccination. 

Age. 

On- 

Rash. 

Ke- 

DtlOVSil 

to 
Hos- 
pital. 

Ter- 
mina- 
tion. 

Type. 

Result. 

Date. 

Marks. 

set. 

No. 

Character. 

Area. 

Aug.  18 

Already 
in  H. 

Sep. 13 

Slight 

Uecov. 

Infancy 

1 

Fov.  oic.  - 

III. 

4 

- 

Aug.  19 

Never 

5 

weeks 

Mild 

1 

II. 

9 

- 

Aug.  30 

Sep.  21 

- 

„ 

„ 

3 

Fov. 

IV. 

9 

Sep.  2 

Sep.  4 

Sep.  19 

- 

" 

1 

Fov.  oic.  - 

IV. 

8 

Sep. 18 

Sep.  20 

Sep.  22 

Sep.  29 

Confl  uent 

Died 

'  — 

- 

- 

- 

9 

- 

Dec.  12 

InHosp. 

- 

Slight  - 

Recov. 

Infancy 

1 

Fov. 

III. 

7 

b6p.  20 

Sep. 22 

loep.  .50 

Mild 

3 

Faint  fov. 

II. 

9 

Sep.  19 

Sep.  22 

Sep. 23 

Nov.  15 

Discrete  - 

; 



Marks  - 



8 

Sep.  18 

Sep. 23 

Sep. 24 

— 

,, 

2 

Fov. 

II. 

5 

Sep.  24 

Sep.  26 

Sep. 30 

Oct.  15 

Mild 

2 

I. 

-1 



Sep.  28 

Sep. 30 



Very  mild 

2 

IV. 

9 

Sep.  21 

Sep.  28 

Oct.  2 

Nov.  21 

Discrete  - 

2 
1 

III. 

IV. 
II. 

9 

Oct.  1. 

Oct.  2 

Oct.  2 

Oct.  9 

Very  mild 

4 

Marks  - 

7 

Oct.l 

Oct.  11 

Oct.  2 

Nov.  13 

3 

Faint  fov. 

II. 

6 



Oct.  14 

Never 

10 

Mild 

2 

Fov. 

II. 

7 

Oct.  19 

Oct.  23 

Oct.  24 

days. 

2 

wks. 

Very  mild 

3 

Good  marks 

IV. 

— 

6 

— 

Oct.  23 

Oct.  25 

8  days 

Mild 

- 

3 

- 

7 

Nov.  2 

Nov.  3 

Nov.  8 

Dec.  5 

Discrete  - 

3 

Marks 

- 

7 

- 

Nov.  9 

In  Hosp 

Dec.  5 

2 

Plane 

IV. 

8 

Nov.  11 

Nov.  11 

Never 

- 

Very  mild 

3 

Good  marks 

- 

8 

- 

- 

- 

- 

Mild 

2 

Grood  marks 

- 

4 

- 

- 

- 

- 

1 

Fov. 

II. 

8 

Nov.  25 

Nov.  28 

Nov.  29 

- 

S 

Faint  fov. 

IV. 

6 

Nov.  25 

Nov.  28 

Nov.  29 

- 

Very  mild 

3 

Deep,    2 ; 
cic,     1 ; 
scars. 

II. 

IV. 

9 

Dec.  16 

Dec;  18 

Dec.  19 

- 

•  « 

3 

Fov. 

II. 

9 

Jan.  15 

Jan.  16 

Mild 

3 

III. 

9 

Feb.  4 

Feb.  5 

Feb.  6 

3 

Good  marks 

7 

Mar.  10 

Mar.  10 

3 

Fov. 

III. 

5 

Mar.  11 

Mar.  11 

Very  mild 

4 

Fov. 

III. 

9 

Mar.  22 

Mar.  24 

Mild 

2 

I. 

9 

Apr.  1 

Apr.  4 

Apr.  6 

Apr.  21 

Confluent 

Died- 

2 

Small  mrks. 

8 

Apr.  14 

Apr.  16 

Discrete  - 

Recov. 

3 

Fov.  cic.  - 

III. 

7 

Apr.  20 

Apr.  22 

Apr.  24 

3 

Good  marks 

No. 


Name. 


Sex. 


Remarks. 


IV.  3 
1 

V.  5 

4 

VI.  26 


15 

VI.  25 


75 


II. 

3 

IV.  55a 

23 

VI.  77 
19 

VII.  81 
18 

II.  85 

10 

V.  113 

12 

XIV.  106 

28 

V.  124 
23 

V.  129 


13 

V.  125 

24 

XVI.  173 
1 

IX.  215 
1 

XV.  220 
37 

VII.  281 
15 

IV.  302a 
2 

X.  337 
25 

II.  376a 
16 

II.  377a 
16 

XIII.  415 

14 

XIII.  416 
14 

VIII.  475 
13 

XII.  507 
17 

XIV.  538 
29 

XVIII.  564 
17 

XIX.  568 
24 

XIX.  580 

29 

XVIII.  607 
19 

XIX.  617 
15 

XVIII  G31 
20 


-,  Hettie 

-,  Josiah 
,  Walter 
,  Thomas 
•,  James 
,  Ada  - 


P  ,  Henry 

Yt""  ,  Josiah 

P  -,  Annie 

C  ,  Arthur 

M  ,  Emily 

H  ,  Edith 

W  ,  Wil- 
liam. 

H-  ,  Lilly - 


,  Nellie 
Rich- 


ard. 
R  ,  Lilly  - 

"W  ,  Alice 

M  ,  Annie 

H  ,  John- 

L  ,  Joseph 

L  ,  John  - 


M- 


,  Cathe- 


rine. 
M  — ,  John 


— ,  Samuel 
— ,  John  - 
— ,  Sarah 
— ,  David 
— ,  Marion 

 ,  Eliz.. 

  John 

 ,  Jane 

— ,  Kate  ■ 


M. 
M. 
M. 
M. 
F. 

M. 
M. 
F. 
M. 
F. 
F. 
M. 
F. 
F. 
M. 
F. 
F. 
F. 
M. 
M. 
M. 
F. 
M. 

M. 
M. 
.  F. 
M. 
F. 
P. 

nr. 

F. 
F. 


Was  convales- 
cing from 
scarlet  fever 
at  the  time. 


When  he 
caught  small- 
pox, was  ill 
with  inflam- 
mation of 
bowels  and 
lungs,  of 
which  he 
died. 
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Table  XXXVII. 


Giving  Particulars  of  32  Cases  of  Small-Pox  occurring  in  Unvaccinated  Children  nnder  TC  Years  of  Age. 


Date  of 

Attack. 

Book 
Refer- 
ence. 

No. 

Name. 

Sex. 

Age. 

On- 
j  set. 

Rash. 

i 

Re- 
moval 

to 
Hos- 
pital. 

Ter- 
mina- 
tion. 

Type. 

Result. 

Primary 
Vaccination. 

Remarks. 

VI. 
9 

II. 

35 
80 

W— 

L— 

~,  Maria  - 
-  Walter  - 

F. 
M. 

8 
5 

Sep.  5 
Sep. 18 

Sep.  7 
Sep.  21 

Sep.  19 
Sep.  22 

Nov.  2 
- 

Severe 
discrete. 

Recvd. 
Recvd. 

Unvaccinated - 
„ 

Vaccinated  2  days 
before  rash  1 
faint  IV. 

Vaccinated  1  day 

4 

before  rash 

XII. 

152 

B— 

-,  Joseph  - 

M. 

7 

Oct.  4 

Oct.  6 

Oct.  9 

— 

„ 

„ 

Q 

XIV. 

147 

H— 

— ,  Joseph  - 

M. 

5 

Oct.  4 

Oct.  7 

Oct.  8 

— 

Discrete 

26 
II. 

182 

M— 

— ,  Alice  - 

F. 

10  days 

Oct.  11 

Oct.  14 

Oct.  17 

Oct.  21 

Confluent 

Died 

Vaccinated  3  days 

17 

before  rash. 

XI. 

2 

XIII. 

200 
260 

H— 
M— 

— ,  Frank  - 
— ,  Sarah  - 

M. 
F. 

4 

8 

Oct.  16 
- 

Oct.  19 
Oct.  20 

Oct.  19 
Never 

Nov.  3 

Semi- 
confluent. 

Confluent 

Recvd. 
Died 

Vaccinated  10 
days  before 
rash. 

7 

X. 

218 

K— 

-,  Michael 

M. 

6 

Oct.  20 

Oct.  22 

Oct.  23 

— 

Recvd. 

2 

X. 

217 

H— 

-,  George  - 

M. 

8 

Oct.  20 

Oct.  23 

Oct.  24 

" 

8 

XIV. 

280 

T — 

-,  John 

M. 

8 

Nov.  4 

Nov.  6 

Nov.  7 

- 

" 

22 
I. 

348 

H— 

-,  Anne  - 

F. 

10  days 

— 

Nov.  10 

Never 

Nov.  14 

Discrete 

Died 

6 

XIV. 

372 

B — 

-,  William 

M. 

15  days 

Nov.  15 

Nov.  17 

Nov.  22 

Confluent 

„ 

Vaccinated  7  days 
before  rasli 

27 

II. 

371 

K — 

-,  Thomas 

M. 

9 

Nov.  13 

Nov.  16 

Nov.  20 

Recvd. 

25 

IV. 

"14 
XV. 

426 
391 

H  — 
M — 

-,  Gladys  - 
— ,  Mary  - 

F. 
F. 

1  month 
4 

Nov.  17 
Nov.  18 

Never 

In  hos- 
pital. 

Nov.  24 

Dec.  6 
Nov.  30 

" 

Died 

1 

XV. 

390 

M— 

— ,  William 

M. 

3 

Nov.  18 

Nov.  20 

Nov.  28 

8 

V. 

21 

XIV. 

417 
422 

T — 
H-- 

-,  Joseph  - 
— ,  Thomas 

M. 
M. 

6 

5 

Nov.  26 
Nov.  26 

Nov.  28 
Nov.  28 

Never 
Dec.  2 

Dec.  28 

Discrete 

Discrete, 
abcesses 
during  con- 
valescence. 

Recvd. 

19 

XI. 

17 

XV. 

428 

C — 

-,  John 

M. 

5 

Nov.  25 

Nov.  28 

Dec.  2 

— 

Discrete 

" 

" 

442 

H— 

-,  John  - 

M. 

15  weeks 

- 

Dec.  3 

Dec.  26 

- 

Confluent 

•• 

Vaocinatea  st^me 
day  as  rash,  2 
good  vesicles. 

25 
XV. 

459 

M— 

— ,  Austin  - 

M. 

9 

Dec.  4 

Dec.  7 

Dec.  13 

'• 

It 

XI. 

461ff 

B — 

-,  Mai'y  - 

F. 

13  days 

Dec.  16 

Dec.  12 

Dec.  21 

Died 

Vaccinated  samo 

day  as  removal 
3  successful. 

Vaccinated  four 
days  before  rash 

13 

XV. 

14 

V. 

471 

474 

C — 

T — 

John 
Henry  - 

M. 
M. 

13  days 
17  months 

— 

Dec.  14 
Dec.  19 

Dec.  16 
Dec.  19 

Dec.  16 
Dec.  21 

" 

7 

V. 

487 

M— 

-,  Stanley 

M. 

4 

Jan.  1 

Jan.  1 

Semi-con- 
fluent. 

Recvd. 

4 

XIV. 
7 

517 

B— 

-,  Sarah  - 

F. 

9 

Jan.  21 

Jan. 22 

Confluent 

Vaccinated  on  the 
day  after  rash. 

XVI. 

6.53 

0 — 

-,  Mary  - 

F. 

2  years  8 
months 

Feb.  23 

Feb. 23 

Discrete 

Recvd. 

21 

XVITI. 

642 

D— 

-,  William 

M. 

11  weeks 

Apr.  25 

Apr.  26 

Apr.  30 

Confluent 

23 
XIX. 

651 

O'B- 

 ,  John 

M. 

2 

May  6 

May  10 

May  12 

Mild 

2 

Jtlll. 

33 

VI. 

167 
19 

G— 

-,  Rob.  - 
— ,  .lames  - 

M. 
M. 

1  month 
20  days 

Oct.  8 
Aug.  29 

Oct.  8 
Aug,  30 

Oct.  10 

Oct.  12 
Sep.  6 

Confluent 

Died 

M— 

IS 
XX. 
11 

656 

n  

F. 

8 

Feb.  23 

Feb.  24 

Feb.  26 

Very  mild 

G  3 
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KOYAL  COMMISS^iJ  .  0^  VACCINATION  : 


Remarks  on  TabWXXXW.  dnS  XXXVII. 


There  wan.  in  ail.  65  cases  in  persons  under  10  years  of 
age  [i.e..  -10  per  cem,  of  all  the  cases  (667)]. 

The  follo7/iiig  Table  XXXVIII.  shows  a  comparison  of 
the  vaccinated  and  unvaccinated  cases  at  this  age.  of 
these  were  vaccinated  and  32  were  unvaccinated. 

The  facts  referring  to  protection  from,  and  modification 
of  small-pox  revealed  in  the  previous  sections  of  this 
report  veceive  confirmation  from  these  particulars. 


But,  in  order  to  arrive  at  some  idea  of  the  duration  of 
such  protection  and,  modification  in  the  earlier  period  of 
life,  I  have  made  the  fbllowing  analysis  of  the  ages  of  the 
cases  in  the. first  decade  of  life  (Table  XXXIX.).  It  shows 
also  the  number  of  persons  exposed  at  that  age,  and  the 
type  of  the  case.  {Remarks  and  Conclusions  continued  on 
p.  55.) 


Tablk  XXXVIII. 

Giving  a  Comparison  between  Small-Pox  as  it  occurred  in  the  33  Vaccinated  Cases  and  the  32  Unvaccinated  - 
Cases  under  10  years  of  age  in  the  Warrington  Epidemic,  1892-93,  these  being  all  that  were  known  to  occur  in  the 
respective  Groups. 


.  Attack  Eate. 

Case  Severity. 

Actual  Number  of  Cases  of — 

Per-centage  of 
Persons  attacked 
among  Persons 
exposed  in  the 
Infected  Houses 
at  that  Age. 

Mild. 

Discrete. 

Confluent, 
Hsemorrhagic, 
Malignant. 

Deaths. 

Per-centage 
Fatality. 

33  vaccinated  cases  under  10  - 

S-i 

24 

7 

2 

2 

6-0- 

32  unvaccinated  cases  under  10 

36-1 

2 

7 

23 

12 

37-3 

Table  XXXIX. 


Giving  the  Age-periods  of  the  33  Vaccinated  and  the  32  Unvaccinated  Cases  of  Small-Pox  under  10  years  of 
age  (being  all  that  occurred  in  the  Warrington  1892-93) ;  showing  also  their  type,  fatality,  and  number  of  persons 
exposed  to  infection  in  the  Infected  Houses. 


Vaccinated,  and  doubtfully  Vaccinated  Persons. 

Unvaccinated  Persons. 

Total 
No.  of 
Persons 
eEpcsed. 

Type  of  Cases. 

Total 
attacked. 

Attack- 
rate  per 
cent,  . 

Case- 
mortality 
per  cent. 

Total 
No.  of 
Persons 
exposed. 

Type  of  Case 

Total 
attacked. 

Attack- 
rate  per 
cent. 

Case- 
mortality 
per  cent. 

1  month  and  under  - 
1  to  3  months 

5 
8 

0 

0 

0 
0 

0 
0 

13 
6 

c.  s.  c.  c. 
c.  c.  c. 

C.  - 

c. 

8 
1 

6-fS 
16-6 

iOO'O 

0 

3  „  12 

52 

0 

0 

0 

3 

c.  -     -  - 

1 

SS'S 

0 

1  „  2  years  - 

60 

0 

0 

0 

2 

c. 

1 

SO'O 

■100' 0 

2  „    3  „ 

72 

0 

0 

0 

2 

M.D.  - 

2 

■100' 0 

0 

3  „   4  „ 

75 

0 

0 

0 

2 

c  

1 

SO'O 

-lOO'O 

4       5  „ 

60 

M-M.M.  ^ 

3 

s 

0 

4 

c.  c.  c. 

3 

7S'o 

SS'S 

5  „    6     ,.  - 

47 

M.  M.  - 

2 

4-B 

0 

8 

C.  D.  C.  D.  D.  - 

5 

6s'B 

0 

6  „         „  - 

63 

M.  M.  M.  - 

3 

V9 

0 

3 

D. - 

1 

SS'3 

0 

7  „  8     „  - 

8  „   9  „ 

67 

55 

M.  M.  M.D.D.M. 
D. 

D.  M.M.M.D.  C. 

7 

6 

10' g 

0 

■/6-6 

1 

6 

C.  -      -  - 

D.  C.  C.  C.  M. 

1 

5 

-loo'o 
ss's 

0 
SO'O 

9  „  10 ;  „  - 

69 

M.M.  M.  M.D.  D. 
M.  M.  M.  M.  M. 
C* 

12 

S'3 

5 

0.  G,  C.  - 

3 

6o'o 

633 

33 

57 

'    ""  1 

32 

Explanatory  note  : — M  =  mild.  D  =  discrete.  C  =  confluent.  The  deaths  are  printed  in  block  type. 
*  Vide  footnote  to  Table  XXXIV.,  p.  51,  ante. 


CHART  showing  ^  OlSC MoHoJUfy (blctck )  ojiA  the  €aS&Sevmty  ( Mue) per 1000 pef  sons  Hving 
of  ^  Wmajccmjated  and.  th&  facdmded  irv-Bie^  diffb-mfy  (Lg&pmMdA-  among  €rat  porhvTl  oftJw 

popuZcdiojt  cf  Weorringtori  living  itv  the  infected  Jwuses  irv  WS2'W9J. 

(jSoctrcLd^iTom  tahle^JXXL.) 


mcmcded  i'cu  -eySeverity 


^vat'mutted  Cos  ^Mortahbfi^ 


WVa/>cLrwjbe<l  once,  only  daring  iheirUfes^  inrliijdmff  also  those  DouhttvJJy  Taxxirio^^M' , 
*J*ropartu?n/  of  Qjiiff^Myervt  coAes  to  hrtut  case<^  at  that^axfe 

7/1  fftf-ffj-nn£idJ.Ji4-fi 


Wymoii  i  Sons.  L'^.Lith 


1 


CHART  showing  ikeJ^tcf£k-rat&(hlue/)  ctrhel/Deedk^rate  (hlcLck)  per  1000 persons  linn^, 
of  the  Vrtvcuycuictted/ ctnd  the^  T^vccinMtetL  iny  the  djJfVereni>  ctge^  periods  carwrtg  thctt  pof- 

•Hjorvof  tk&  popvdjcdwnyCffWarririgtoTv  e-xposed.to  ij^ectLon/inythe  mfeeijedy 
houses  irv  1892-1893.   


^mcdnatedu.  ^iti  i€k-ra 


Vhrciccinai  ed^  leathraie^ 
200^ 


Tdccirwted^u  ittc  ck-rcti 


Vaccinated  once  onl^  dirrzngfltdr  iUso  thoscDovJ/fUdl^  Ttwanidted^. 

To  fdce^paqe  S4j[ii). 


Wymaii  »  Sons.H'.Lith, 


rati  per 

KHlOvertms 


-PTTwtvT  stumuil^  uupyopmjbortVrxruJaXMJik^- 1 UW  ano/  jjtuui/-rui&  peni/i/f/  persons  iwmg^  vn-  cttnerenx,  ciaeses  ana/  offt, 

(derwed  ' 

800 


periods,  among  thaiportictvof^populatwiv  ofWarringtoTt/  Umig  in.  tkeBi^OecL  houses  vv  189Z  -1893. 

■fronvToMeiJUUU..) 


wo 


ccUtuift^rateyper 1000 persons 


SS7  I 
5V* 


3-0 


I  deaths  per  WOO-persons 


cdtad^rate  per  WOOperstms 
df/rJhs  per  lOOOpersons 


WwacctnatecL' 


veux^once-  in/tharlives , 


225-4- 

'^W  decdhs  yer  lOOOpersorie 


deaths  per  WOO  persons 

attach-rate  per 1000 persons 


I  aUcu^aU  per  WOOperso^  Viwacdnatedy 


vOyCO^OTUX'irvtheir  Uves. 


decdks  perlOOOperscns 


aMcu^rcOe^perlOOOpei^fons       |  UwaeancOed' 


■"'^W^  dtuittis  per  1000 persmis 


aJbtaxiky-TcUe  per  lOOOpersons 


IYaccUuxted'&dmMlnlly 
vaco^emee  irt/theirlives. 


HIHBHI^^^HH  deeitfis  per  lOOOpersons.  per  lOOOpersons] 
aMa3^raie,  per 1000 persons 


-  raJx-  VnMaccaicUeijL 


mec^once.in/lheir  lives. 


a±tcuk^cvte,per  lOOOpersons 


3S  •^^^B  deecOis  per  WOO  persons 


aUaekrrate^per  lOOOpersons 


UnvoMxnated/ 


Taeciruided- &  donhtfizHy 
vacc^ettcein/tJieir  lives  ■ 


7 persons  eaposed/  tu>  causes  ordeolhyS 


^  J  attcLch^rnte  perlOOOperscns 

deaJth.s  ver  1000 persons  


TTnvacdnaiiEd/ 


'Peculated' &douhtluUy 
Voue.4.  once/in/ flieirlives 


O-lOyetara  dUL 


years  old. 


%0-30 years  M 


30-40years  old 


years  old/ 


50 years  eld^ 
upwards. 


Death-rate  per  lOOOpersons  of  ullages  iwvng  iny^Infectedhmses^Warriiigtoiv  169Z-93(vijao^ 


ISO  wo 
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The  salient  points  in  this  sub-section  (c)  are — 

(1)  That  out  of  633  vaccinated  persons  under  10  exposed 
in  the  infected  houses  33  contracted  the  small-pox,  all 
but  two  in  a  comparatively  mild  form,  and  only  one  died 
of  that  malady  alone. 

(2)  That  out  of  55  unvaccinated  persons  under  10  ex- 
posed  in  the  infected  houses,  32  contracted  the  small-pox 
in  a  severe  form,  and  12  of  them  died  of  that  malady  alone. 

Such  a  comparison  might  be  objected  to  on  the  ground 
that  the  unvaccinated  children  died  of  small-pox  more 
readily  because  of  the  ailing  health  which  was  also  the 
reason  of  their  n on- vaccination.  But  my  inquiries  on  this 
head  led  me  to  conclude  that  in  the  vast  majority  of  instances, 
the  cause  of  non -vaccination  in  these  55  unvaccinated 
children  was,  as  already  stated  (p.  23),  the  passive  negli- 
gence of  their  parents.  The  general  health  of  all  of  these 
children,  vaccinated  and  unvaccinated,  appeared  to  be 

good,  excepting  the  solitary  instance  of  John  M  set. 

9  years  and  2  months.  Living  side  by  side  in  the  same 
houses,  and  under  the  same  hygienic  and  social  conditions, 
these  groups  seemed  to  me  to  be  strictly  comparable. 

One  is  here  reminded  of  the  proportion  of  cases  to  deaths 
in  Warrington  in  1773,  as  estimated  by  Rev,  J.  Aikin 
(p.  36,  ante).  This  observer  tell  us  that  m  one  neighbour- 
hood out  of  29  who  had  the  disease  12  died.  iVow,  as 
all  the  211  cases  who  died  in  1773  were  under  nine  years 
of  age  it  is  very  possible  that  most  of  the  29  persons 
attacked  were  under  that  age,  an  assumption  rendered  more 
reasonable  as  we  know  that  persons  at  the  later  decades  of 
life  were  probably  protected  by  a  previous  attack  of  the 
disease  in  early  life,  from  which  they  had  happily  survived. 
If  so,  the  case-mortality  among  the  unvaccinated  in  War- 
rington 1773  (41  per  cent.)  corresponded  within  little  of 
the  case-mortality  among  the  unvaccinated  in  Warrington 
1893  (37-5  per  cent.). 


— 

Cases. 

Deaths. 

Fatality 
Per-centage. 

Unvaccinated  in  War- 

29  (probably)  under  9 

12 

ringtoii,  1773. 

Unvaccinated  in  War- 

32 cases  under  10 

12 

rington,  1893. 

Protection  from  small-pox  vvould  seem  to  be  very  com- 
plete in  the  early  periods  of  life,  for  272  persons  under  4 
were  exposed  to  infection  in  the  infected  houses,  yet  none 
of  them  contracted  the  disease.  About  seven,  eight,  and 
nine  years  this  protection  seems  to  be  commencing  to 
wear  ofp.  But  the  modifying  power  still  remains  thrnugh- 
out  the  first  decade  of  life,  for  here  there  were  oniy  two 
vaccinated  confluent  cases  (who  died)  both  after  the  age  of 
8,  and  one  was  in  a  child  ill  of  another  malady. 

As  regards  the  second  and  subsequent  decades  there  are  subsequent 
not  sufficient  unvaccinated  cases  to  make  a  comparison  Decades, 
profitable,  but  it  would  seem  that  in  an  average  person 
the  power  of  primary  vaccination  to  protect  against  small- 
pox dies  away  in  the  third  (20  to  30)  decade  of  life 
(Table  XXXIl.),  and  the  power  of  vaccination  to  modify 
small-pox  diminishes  in  the  fifth  (40  to  50)  decade  (Table 
XXXIV.).  Though  even  in  the  fifth  decade  it  is  not  lost. 
There  were  9  deaths  out  of  40  cases,  or  a  fatality  of  22'5 
per  cent,  as  compared  with  a  fatality  of  72  per  cent,  among 
unvaccinated  cases  at  this  time  of  life  as  given  by  Marson* 
from  the  2,654  unvaccinated  cases  admitted  into  the 
London  Fever  Hospital,  1836-51. 


Reynolds'  System  of  Sledicine,  Vol.  1.,  p.  239. 


SECTION  IX.— ON  THE  EVILS  ALLEGED  TO  ARISE  FROM  VACCINATION. 


Precise  particulars  of  the  vaccinated  condition  of  5,778 
persons  were  inquired  into  by  me  or  my  medical  assistants, 
and  in  three  instances  specific  allegations  were  made 
against  the  practice  of  vaccination. 

1.  The  sister  of  Case  120,  a  gii-l  of  10,  was  stated  by 
her  mother  (living  in  Glasshouse  Row)  to  have  been  sub- 
ject to  "  blotches  "  on  and  off  ever  since  a  month  or  two 
after  vaccination  at  the  age  of  six  months,  and  to  have 
had  "  a  gathered  navel "  and  "  abscesses  "  since  then. 
The  child  when  I  saw  her  (Jan.  19,  1893)  had  a  typical 
syphilitic  lepra  on  the  body,  and  a  discharge  from  the 
nose.  The  ijiother  informed  me  that  the  child  had  "  never 
"  been  well  from  birth."  The  other  children  were 
healthy,  but  their  mother  had  had  four  miscarriages  after 
the  birth  of  this  child. 


2.  Mary  F 


-,  at  21  (a  discrete  case  of  small-pox. 


No.  567),  stated  that  she  had  had  a  breaking-out  on  the  head 
ever  since  being  vaccinated  in  infancy.  I  examined  her 
head  and  found  her  to  be  suffering  from  dandriff,  such  as 
sometimes  ensues  from  a  neglected  ring-worm  of  the 
scalp. 

3.  The  case  of  Percy  S  ,  who  was  certified  as 

having  died  from  "  premature  birth — vaccination  ''  at  the 
age  of  17  days,  was  the  subject  of  a  separate  Report  *  and 


*  March  15,  1893.  See  the  Appendix  to  Report  of  the  Royal  Com- 
mission on  Vaccination — (Alleged  deaths  from  Vaccination). 


is  referred  to  also  on  p.  35,  ante.  After  making  a  special 
inquiry  into  this  case  I  came  to  the  conclusion  that  '"  the 
"  chief,  and  probably  the  only  cause  of  death  was  asthenia. 
"  due  to  its  premature  birth,  and  that  vaccination  took 
"  little  or  no  part  in  the  causation." 

These  were  the  only  cases  which  came  to  light. 

Very  few  people  were  revaccinated  prior  to  the  epidemic,  Revacci- 
but  during  the  panic  it  is  estimated  that  16,000  or  17,000  nation, 
persons  were  done. 

The  father  of  case  281  stated  he  had  lost  seven  v/eeks' 
work  by  his  arm  being  bad  after  revaccination  in  Novem- 
ber 1892.  His  doctor  informed  me  that  he  had  sufPered 
from  cellulitis. 

I  was  informed  that  fome  66  revaccinated  emnlovees  at 
the  Dallam  and  Bewsey  Forge  out  of  about  .1,400  done, 
(five  per  cent.)  were  away  from  work  on  this  account  for 
four  or  more  days.  However,  it  is  not  well  to  aWach  too 
much  importance  to  this  because  it  is  within  my  knowledge 
that  many  of  them  stay  away  from  work,  or  as  they 
appropriately  term  it  "  go  on  play,"  for  very  little. 


SUMMARY. 


The  statistical  facts  and  circumstances,  mentioned  in  the 
foregoing  pages  with  so  much  prolixity  in  order  that  they 
may  be  fully  apparent,  are  the  result  of  prolonged  inquiry. 

It  is  obvious  from  these  that  there  were  remarkable 
differences  between  the  attack-rate,  case-mortality,  age  at 
death,  and  death-rate  of  small-pox,  as  it  occurred  among 
unvaccinated  persons  in  Warrington  1892-1893,  and 
among  vaccinated  persons  in  Warrington  1892-1893  ;  and, 
also  between  the  disease  as  it  occurred  among  the  popula- 
tion of  Warrington  in  1773,  and  among  those  vaccinated 
persons  who  were  attacked  in  1892-93.  (See  three  accom- 
panying charts.) 


It  is  also  obvious  that  there  are  certain  points  of  simi- 
larity between  the  disease  as  it  arose  amongst  the  popula- 
tion of  Warrington  in  1/73,  and  amongst  tliose  persons 
who  were  unvaccinated  in  1892-93. 

After  exhausting  every  possible  source  of  information,  1 
was  unable  to  ascertain  any  adequate  cause  for.  these  diifer- 
ences  and  points  of  similarity,  excepting  the  circumstance 
that  the  several  groups  of  persons  were  respectii^ely  ^'acci- 
nated  or  unvaccinated. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


PART  III. 

Special  Preventive  Measures— Recognition,  Notification,  Disin- 
fection, Removal,  Isolation,  and  Hospital  Provision.  The 
Question  of  Aerial  Spread. 


This  part  of  the  Eeport  on  the  Warrington  small-pox  epidemic,  1892-3,  will  refer  to  those  preventive  measures 
which  are  specially  applicable  to  infectious  diseases,  and  particularly  to  a  highly  infectious  malady  like 
small -pox.    The  facts  will  be  grouped  under  seven  headings : — 

I.  Secognition  and  notification        -  .  .  .  .  .  .  .  .  -66 

II.  Eemoval  of  patient  -------....59 

III.  Disinfection  of  infected  house  and  quarantine  of  friends  and  schools    -  -  .  -  60 

ly.  Hospital  provision.    Description  of  the  Old  Borough  Fever  Hospital,  Aikin  Street    -  -  -  61 

V.  I'osition  of  the  Old  Borough  Fever  Hospital,  the  spread  of  small-pox  around  it        -  -  -64 

VI.  The  now  or  temporary  hospital  (Hope  Hospital)  in  Dallam  Lane  :  description  and  administration     '  67 

VII.  The  question  of  spread  of  small-pox  by  aerial  convection  around  the  temporary  hospital  in  Dallam 

Lane       ---------- ...gg 


SECTION  I.— EBOOGlSriTION  AND  NOTIFICATION. 
Sob-section  a. — Reco&nition  of  Small.pox. 


It  is,  I  believe,  customary  in  the  present  day  to 
epitomise  the  special  means  to  be  adopted  for  the  pre- 
vention of  small-pox  in  three  words  —  vaccination, 
isolation,  and  disinfection.  But  it  will  be  seen,  by  a 
perusal  of  the  narrative  of  the  outbreak  (Part  I.), 
what  an  extremely  important  part  non -recognition  of 
the  malady  played  in  the  causation  of  this  epidemic. 

1.  It  will  be  seen  on  p.  8,  ante,  how  three  of  the  four 
cases  forming  the  preliminary  outbreak  in  May  were 
imported  into  Warrington  owing  to  the  non-recognition 
by  the  doctor  of  the  case  which  formed  the  source  of 
their  infection,  in  Clifton,  near  Brighouse,  Yorkshire. 
There  is  no  evidence  as  to  the  type  of  the  non-recoguised 
case ;  but  he  was  said  to  have  been  sufficiently  ill  to  be 
confined  to  bed  for  a  few  days.  Fortunately  these  were 
only  followed  by  one  secondary  infection. 

2.  It  will  also  be  seen,  on  p.  9,  ante,  that  three  out  of 
the  15  cases  forming  the  2nd  group  of  the  larger  epidemic 
commencing  in  August,  were  seen  by  a  doctor's  assistant, 
who  failed  to  I'ccognise  the  malady  for  ten  days,  seven 
days,  and  altogether,  respectively.  There  is  ^ood 
evidence  to  show  that  two  of  these  were  well-marked 
types  of  the  affection.  The  disastrous  results  of  the 
non- recognition  of  these  cases  are  sufficiently  set  forth 
in  the  narrative  of  the  sxicceeding  events. 


Causes  of  non-recognition. 

It  is  difficult,  and  in  many  instances  impossible,  to 
distinguish  delay  in  recognition  from  delayed  notifica- 
tion due  to  other  causes.  Taking  both  of  these  together 
there  were,  during  the  epidemic  from  May  1892  to  May 
1893,  112  cases  where  recognition  or  notification  was 
delayed  for  two  or  more  days  after  the  appearance  of  the 
eruption. 

Difflcvlty  in  Small-pox  in  its  classical  form  is  one  of  the  very 
diagnosis.  easiest  of  diseases  to  recognise.  Its  sudden  advent  in  a 
person  in  previous  health,  its  marked  symptoms,  its 
typical  eruption,  are  unmistakable ;  it  may  seem, 
therefore,  a  little  remarkable  that  so  many  cases  should 
have  been  overlooked.  ;/ 

Nevertheless  the  majority  of  the  cases  of  delayed 
recognition  were  of  a  mild  type.  Out  of  the  667  cases 
observed  i529  have  been  classed  as  mild  (modified  or 


varioloid)  ;  and  this  type  of  case,  which  seems  to  pre- 
dominate in  the  present  day,  undoubtedly  may  present 
very  great  difficulties  in  diagnosis  from  such  diseases 
as  measles,  varicella,  acne,  and  what  the  people  call 
"  heat  bumps  "  or  "pimples." 

One  case  developed  only  three  or  four  "pimples  "  on 
his  face,  attended  with  so  little  constitutional  disturb- 
ance that  it  never  occurred  to  him  to  cease  work 
Tet  the  case  was  undoubtedly  one  of  small-pox  and 
other  cases  subsequently  arose  in  the  house. 

In  the  early  stage  of  the  epidemic,  the  patients  and  Neglect qj, 
their  friends,  owing  to  their  ignorance  and  neglect  of  f'>'iends. 
any  but  a  marked  illness,  sometimes  failed  to  send  for 
a  doctor  until  the  disease  was  advanced.  This  rarely 
happened  in  severe  cases,  generally  the  cases  were  mild 
(6,  8,  and  30a,  p.  10).  But  even  in  the  mild  variety  the 
pain  in  the  back  preceding  the  eruption,  usually 
made  them  seek  medical  aid.  This  symptom,  in  my 
experience,  was  rarely  or  never  absent  even  in  the 
mildest  cases. 

At  a  later  period  of  the  outbreak  especially  when 
medical  aid  was  difficult  to  procure,  the  people 
frequently  recognised  and  notified  the  condition  them- 
selves. 

As  regards  the  other  diseases  mistaken  for  variola,  Diseases 
nine  persons  were  taken  into  the  Small-pox  Hospital  'fj^yario 
suffering  from  other  diseases  erroneously  diagnosed  as 
small-pox : — 

6  cases  of  varicella, 
2  cases  of  scarlatina, 
1  case  of  acne,  and 

1  case  of  "  erythema  "  (or  ?  measles). 

Only  one  of  these,  the  last-named,  contracted  small-pox 
(Case  574a.)  from  the  procedure.  They  had  all  been 
re-vaccinated  either  shortly  before  or  on  admission. 
The  man  who  thus  contracted  small-pox  (Case  574a), 
EEt.  35,  was  admitted  with  erythema  or  (?)  measles 
on  March  16th;  was  re-vaccinated  by  the  Assistant 
Medical  Officer  of  Health  twice,  on  17th  and  19th  of 
March,  both  times  unsuccessfully,  and  developed  the 
eruption  of  small-pox  on  April  1st — 17  days  after  his 
first  admission  and  15  and  13  days  respectively  after 
the  dates  of  his  unsuccessful  re-vaccinations. 
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Stjb-section  b. — Notification. 


JSTotification  has  been  in  force  in  the  borough  of 
Warrington  since  the  passing  of  a  special  Act,  "  The 
"  Warrington  Corporation  Lighting  and  Improvement 
"  Act,  1879."  Sections  23,  24,  and  25  of  that  Act  impose 
the  responsibility  of  notifying  infectious  disease  on 
both  the  doctor  and  the  hoaseholder.  When  the 
epidemic  was  at  its  height  many  cases  were  notified 
without  waiting  for  a  doctor,  but  in  most  cases  the 
duty  devolved  on  the  medical  attendant. 

Procedure. 

Notices,  of  infectious  disease  are  directed  to  be  "  sent 
by  post  or  otherwise"  addressed  to  the  Medical  Officer 
of  Health  at  his  oiiice  at  the  Town  Hall. 

Upon  receipt  of  such  notice,  the  Medical  Officer  of 
Health,  after  visiting  the  case,  gives  directions  for  an 
ambulance  to  be  sent  to  fetch  the  patient.  The  Medical 
Officer  of  Health  does  not  reside  at  the  Town  Hall,  and 
it  is  possible  that  slight  delay  may  have  arisen  in  this 
way. 

Unnotified  Cases. 

Out  of  a  total  of  667  cases,  16  were  never  notified, 
either  by  the  doctor  or  by  the  patient's  friends,  but 
were  discovered  subsequently  by  other  means.  Such 
cases  have  been  indicated  by  the  letter  a  after^the  number. 
Thus  97'6  per  cent,  of  the  persons  known  to  have  sufi'ered 


from  small-pox  were  notified  to  the  authorities.  This 
is  a  higher  proportion  than  is  usual  in  severe  epidemics. 
Table  XL.  at  foot  gives  particulars  of  the  unnotified 
cases. 

The  majority  of  the  unnotified  cases  occurred  in  the 
early  part  of  the  epidemic,  8  of  them  in  the  first  three 
months. 

Twelve  of  the  16  unnotified  cases  were  of  the  mild, 
modified,  or  varioloid  type,  and  seven  of  these  were  of 
a  very  mild  and  trivial  kind. 

Three  others  were  discrete.  Only  one  case  was  con- 
fluent, a  baby,  born  on  the  day  its  mother  developed 
the  eruption,  who  was  admitted  with  its  mother  to 
hospital  and  was  vaccinated  four  days  later,  developed 
the  eruption  four  days  afterwards,  and  finally  died  five 
days  later. 

As  regards  the  causes  of  their  being  unnotified,  five  Causes  of 
persons  did  not  feel  sufficiently  ill  to  induce  them  or  Kon-noti- 
their  friends  to  seek  medical  advice  at  all.    Four  other  fi^<^^^°^- 
cases  were  supposed  by  their  medical  attendant  to  be 
chicken-pox,  and  the  mistake  was  only  subsequently 
discovered,  generally  after  small-pox  had  occurred  in 
others  with  whom  they  were  associated.    One  case  was 
not  recognised  by  the  doctor's  assistant ;  three  were 
already  in  hospital ;  and  in  three  the  reason  of  non- 
notification was  undiscoverable. 


TABLE  XL. 


Giving  Paeticulaks  op  the  16  Unnotified  Cases. 


No.  of  Case. 

Book  and 
Page. 

Name  and  Age,  and 
Kesidence  where  Rash 
appeared. 

Date  of 
Rash. 

Type  of  Case. 

Reason  of  Non-notification. 

6«. 

V. 

H  ,  Haywood,  31 

17 

Very  mild  - 

Not  recognised  by  doctor's  assistant. 

2 

VIII. 

30a. 

VII. 

M  ,  Agnes,  21 

20 

Very  mild  - 

Not  ill  enough  to  consult  a  doctor. 

11. 

VIII. 

55a. 

IV. 

J — _,,  Ada,  9  - 

12 

Mild 

Supposed  varicella  in  Fever  Hospital 

23 

1x7 

at  the  time. 

60a. 

IV. 

CD  ,  Jimmy,  10 

12 

Very  mild  - 
* 

Ditto          ditto  ditto. 

24 

IX. 

69a. 

I. 

B — -,  Alice,  14- 

21 

Very  mild  - 

Not  ill  enough  to  consult  a  doctor. 

IX. 

148a. 

I. 

B  ,  Charlotte, 20 

8 

T. 

Very  mild  - 

Ditto.  ditto. 

2 

IV. 

1 

C  ,  Elizabeth,  13 

26 
X. 

Discrete,  deeply  pitted 

Already  in  Fever  Hospital. 

239a. 

XV. 

S  ,  Charles,  10 

30 

Very  mild  - 

Not  ill  enough  to  consult  a  doctor. 

20  ~ 

X. 

302a. 

IV. 

M  ,  Annie,  7 

9 

Discrete 

Already  in  Fever  Hospital. 

2 

XL 

376a. 

II. 
16 

L  ,  Jos.,  8  - 

?  Sept. 

Mild 

Supposed  varicella. 

377a. 

II. 

13 

L  ,  John  Jas.,  4 

?  Sept. 

Mild 

Supposed  varicella. 

416a, 

XI. 

R  ,  Richard,  17 

29 

Very  mild  - 

Unknown. 

24 

XI. 

442a. 

XV. 

H  ,  Annie,  30 

3 

Mild 

Unknown. 

25 

XII. 

461a. 

XI. 

E  ,  Mary,  13  days  - 

16 

Confluent  - 

Born,  developed  eruption,  and  died 

13 

XII. 

in  Small-pox  Hospital. 

574a. 

XIV. 

B  ,  James,  35 

15 

Discrete 

Unknown. 

33 

III. 

639a. 

XVIII. 

H  ,  William,  25 

12 

Mild 

Not  ill  enough  to  see  a  doctor. 

10 

IV. 

O  87729. 


ROYAL  COMMISSJON.-QN  VACCINATION: 


Delayed  Notification. 

There  were  in  the  epidemic,  besides  the  instances 
which  were  never  notified  at  all,  87  other  cases  where 
notification  was  for  some  reason  delayed  for  varying 
periods  of  time  from  two  to  six  days  after  the  eruption 
had  appeared. 

1.  The  cause  of  this  delay  in  many  instances  was  that  the 
friends  did  not  at  first  realise  the  necessity  of  seeking 
medical  advice ;  but  quite  an  equal  number  were  due 
to  a  failure  on  the  part  of  the  doctor  to  promptly 
recognise  the  complaint,  or,  recognising  it,  to  promptly 
send  notice. 

It  is  not  possible  to  give  a  statistical  statement  of  the 
ratio  of  these  two  causes,  but  the  above  may  be  taken 
as  approximately  correct.  In  certain  instances  both 
causes  were  in  operation. 

■  An  undue  proportion  of  these  87  infected  houses  con- 
tained second  cases.  But  the  number  is  too  small  to 
examine  whether  the  delay  modified  the  course  of  the 
disease.* 


Concealed  Oases. 

Case  260,  which  is  not  included  in  the  above  list,  was 
not  notified  till  after  death,  for  it  was  concealed  by  the 

parents.    It  was  an  unvaccinated  child,  Sarah  M  , 

fet.  8,  who  developed  the  eruption  of  what  seemed  to 
have  been  confiuent  small-pox  about  October  20th,  and 
died  at  home  on  November  3rd.  At  a  coroner's  inquest, 
held  on  November  5th,  the  verdict  brought  in  was, 
"Death  Jjy  small-pox,  accelerated  by  neglect  of  the 
mother." 

At  the  time  of  my  visit  to  this  house,  on  a  Sunday 
morning,  both  parents  were  intoxicated. 

There  was  only  one  other  prosecution  for  concealment 
by  a  householder  undertaken  during  the  epidemic. 
In  the  month  of  March  action  was  taken  against  a 
lodging-house  keeper  for  sending  away  his  son  (Case 
623j  to  Ireland  without  notification.  The  result  was 
conviction  and  fine. 


*  There  was  a  tact  in  reference  to  scarlet  fever,  showing  the  effects 
of  compulsory  notification,  which  was  incidentally  revealed,  and  which 
is  mentioned  in  Part  I.,  p.  7,  ante. 
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SECTION  II.— REMOVAL  OE  PATIENT. 
SuB-sECTioN  a. — Method  or  Removal. 


Amb-alances  were  provided  at  the  time  of  my  visit  on 
December  1st,  at  both  the  Old  Hospital  (Aikin  Street), 
which  then  contained  only  scarlet  fever  cases,  and  the 
New  (Temporary)  Hospital  which  received  only  small- 
pox cases,  for  the  transference  of  these  diseases  respec- 
tively. But  at  an  earlier  date  the  one  ambulance  kept 
at  the  Old  Fever  Hospital  was  made  to  serve  for  both 
diseases,  scarlet  fever  and  small-pox.  The  footnote  (f) 
to  the  table  on  p.  12,  ante,  may  be  referred  to  in  this  con- 
nection. In  that  instance  a  child  sufi'ering  from  scarlet 
fever  developed  the  rash  of  small-pox  13  days  after 
removal  to  the  Old  Fever  Hospital,  in  the  same  ambu- 
lance as  a  small-pox  patient  had,  it  was  alleged,  been 
taken  just  before. 

Hp  to  the  latter  part  of  November  one  man,  the  care- 
taker at  the  hospital,  did  the  whole  of  the  removals  for 


all  classes  of  infectious  diseases,  and  with  the  same 
ambulance.  The  same  person  did  the  house  and  furni- 
ture disinfection  in  the  town,  and  superintended  the 
disinfection  of  bed  and  bedding,  which  was  all  done  at 
Aikin  Street.  He  is  previously  referred  to  on  p.  11. 
A  horse  and  driver  were  hired  for  each  occasion  from 
a  cab  proprietor  in  the  town. 

After  the  latter  part  of  November  an  additional 
ambulance  was  kept  at  the  New  Hospital,  and  a  nurse 
sent  oat  with  it.  A  horse  and  man  still  being  hired 
from  stables  in  the  town. 

Owing  to  the  habits  and  mode  of  life  of  the  people 
among  whom  the  disease  occurred,  it  was  not  possible 
to  look  for  anything  approaching  isolation  in  the 
patient's  own  home.  The  question,  therefore  resolved 
itself  into  one  of  removal  to  hospital. 


Sub-section  b. — Delated  Removal. 


Out  of  the  667  cases,  133  (20  per  cent.)  were  delayed 
in  their  removal  to  hospital  for  two  or  more  days  alter 
the  appearance  of  the  eruption,  and  some  of  these  were 
never  removed  at  all. 


GoMses  of  delayed  Removal. 

It  is  evident  that  delay  in  the  isolation  of  a  case  may 
arise  from  three  causes : — 1.  Non-recognition  of  the 
disease  either  by  friends  or  doctor.  2.  Delay  in  notifi- 
cation on  the  part  either  of  friends  or  doctor.  3.  Delay 
in  removal  after  notification  either  by  obstruction  of 
friends,  inaction  of  authorities,  or  the  absence  of  hospital 
accommodation.  The  first  two  causes  have  already 
been  dealt  with,  and  it  remains  now  to  examine  the 
third,  eliminated  as  far  as  possible  from  the  other  two. 

As  far  as  my  information  goes,  the  instances  of  the 
delay  in  isolation  were  distributed  as  follows  : — 

1. — Owing  to  deficient  hospital  accommodation,  thei'e 
were  91  cases  left  at  home,  either  altogether  or 
for  periods  varying  fi'om  2  to  22  days,  after  the 
rnsh  had  appeared  and  the  case  was  notified. 

The  limit  of  accommodation  for  small-pox  in 
the  old  fever  hospital  was  reached  on  August  23rd, 
and  between  this  date  and  the  opening  of  the 
new  temporary  hospital,  on  September  19th, 
46  cases  lacked  prompt  removal  in  the  above 
sense. 

On  November  12th  the  limit  of  hospital  accom- 
modation was  for  a  second  time  reached,  in  spite  of 
the  conversion  of  the  disused  ironworks  into  a 
temporary  hospital.  From  this  date,  during  No- 
vember and  part  of  December,  45  cases  were  left 
at  home  for  varying  periods  owing  to  this  cause. 


Delays  in  recognition  and  notification  are  for 
the  most  part  not  included  in  the  above  91  cases, 
which  form,  it  will  be  seen,  nearly  thi'ee-fourths 
of  the  133  instances  of  delayed  removal. 

2.  — Ten  persons  admitted  that  they  had  refused  to 

be  removed. 

3.  —  Various  causes  accounted  for  the  remaining  32, 

such  as  the  patient  being  too  ill  for  removal, 
delayed  action  by  the  friends,  some  accidental 
cause,  or  reasons  undiscoverable. 

Effects  of  delayed  Recognition,  Notification,  and  Removal, 

The  efi"ects  of  delay  in  removal  might  be  measured 
in  three  ways  : — 

1.  By  comparing  the  number  of  second  cases  which 

arose  in  the  infected  houses,  where  delay  occurred, 
with  those  in  which  removal  was  prompt. 

2.  By  comparing  the  attack  rate  in  these  two  groups 

of  houses. 

3.  By  comparing  the  case-severity  and  death-rate  in 

these  two  groups  of  houses. 

The  first  two  would  show  the  influence  of  delay  on 
the  sjjread  of  small-pox,  and  the  last  the  influence  on 
severity  of  the  disease. 

But  it  is  obvious  that  these  results  would  be  consider- 
ably modified  by  the  length  of  delay,  i.e.,  the  duration 
of  exposure,  overcrowding,  age  of  patient,  and  many 
other  sources  of  fallacy;  and  as  the  figures  are  not 
large  enough  to  admit  of  an  analysis  which  would 
eliminate  these  sources  of  erroi',  it  is  undesirable  to 
attempt  in  detail  thus  to  measure  the  eS'ects  of  the 
delay. 
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ROYAL  COMMISSION  ON  VACCINATION 


SECTION  m.— DISINFECTION  OF  INFECTED  HOUSE  AND  QUARANTINE  OF  RELATIVES. 


Sub-section  a.— Disinfection  of  House. 


After  removal  of  the  case,  the  house  and  furniture 
were  subjected  to  disinfection  with  more  or  less  promp- 
titude and  more  or  less  efficiency. 

The  house  disinfections  were  carried  out  by  the 
caretaker  at  the  Aikin  Street  Hospital,  or  under  his 
supervision.  I  had  several  opportunities  of  witnessing 
the  performance. 

During  the  process  of  burning  sulphur  ("  stoving," 
as  the  people  called  it)  the  inmates  were  of  necessity 
turned  out  of  the  house,  when,  as  is  usual,  the  house 
was  small. 

The  mother  of  Case  144?  affirmed  that  she  had — 
"  seen  people  in  this  street  when  disinfection  was  being 
"  done  in  their  houses  take  their  furniture  to  neigh- 
"  hours'  houses,  so  that  it  should  not  he  affected  by  it.'" 

The  bedding  and  infected  articles  were  conveyed  to 
the  disinfector  at  Aikin  Street  Hospital,  where  a  new 
Lyon's  steam  disinfector  was  erected,  and  used  on 
December  1st,  1892.  Before  that  date  hot  air  alone 
was  employed,  and  as  the  time  required  for  this  is  con- 
siderable and  the  pressure  of  work  great,  the  result  was 
not  always  satisfactory. 


Delayed  Disinfection.  ' 

Altogether  52  instances  of  alleged  delay  or  error  in 
disinfection  came  under  notice,  of  which  the  following 
are  illustrations : — 

The  bed  of  Case  185  was  not  taken  till  three  weeks 
after  removal.  The  lather  of  the  case  developed 
the  disease  in  the  same  house  19  days  after  his 
daughter. 


Case  110  occurred  in  a  house  which  was  not  disin- 
fected for  two  weeks ;  16  or  17  days  after  the  iirst, 
two  other  oases  arose. 

The  house  of  Case  180  was  not  disinfected  at  all. 
Between  two  and  three  weeks  later  another  (fatal) 
case  occurred  in  the  same  house. 

The  house  where  Case  81  occurred  was  not  disinfected 
for  14  days  after  removal.  The  house  was  rather 
overcrowded  (nine  inmates),  and  four  other  cases 
arose  therein  within  the  three  weeks  succeeding 
the  removal  of  the  first. 

These  were  some  of  the  instances  which  occurred 
duiing  September  and  early  October,  when  the  out- 
break was  of  moderate  dimensions. 

Later  on,  when  the  resources  of  the  borough  were 
taxed  so  severely,  it  would  be  only  natural  that  delay 
and  defect  should  occasionally  occur.  Nevertheless, 
the  majority  of  the  52  instances  of  delayed  or  faulty 
disinfection  seem  to  have  occurred  in  September  and 
October.  The  following  table  shows  the  chronological 
distribution  of  these  instances  : — 


1  in 

August 

1892, 

when 

20  cases  arose. 

16  ,, 

September 

J) 

104 

13  „ 

October 

5) 

)) 

134 

11  „ 

November 

)* 

184 

6„ 

December 

66 

3  „ 

January 

1893 

» ) 

40 

1 

February 

J  J 

28 

1  „ 

March 

)  ) 

42 

1  „ 

April 

3> 

>s 

46 

SUB-SECTION  QUAEANTINE  OF  PuIENDS. 


In  the  preliminary  outbreak  of  four  cases  in  May 
(Part  I.,  p.  8),  quarantine  was  very  thoroughly  carried 
out,  for,  owing  to  the  isolated  position  of  the  house, 
and  the  good  sense  and  the  friendlessness  of  these 
newly-arrived  people,  isolation  of  the  whole  family 
before  removal  was  a  natural  consequence.  Subse- 
quently, the  only  person  in  the  household  who  escaped — 
the  mother — voluntarily  went  into  hospital  with  her 
husband  and  two  children.  It  may  fairly  he  tahen  that 
this  was  one  of  the  reasons  why  this  joreliminary  out- 
hreah  spread  no  fwther.  One  of  the  two  men  employed 
in  the  disinfection  was  the  only  case  secondary  to  these. 

With  this  exception,  no  measures  for  the  actual 
removal  and  isolation  of  the  healthy  members  of  an 
infected  household  were  adopted  during  the  Warrington 
epidemic. 


Nevertheless,  the  people  were  enjoined  both  to  keep 
away  from  the  patient,  and  not  to  mix  with  other  folk. 
It  is  extremely  doubtful  if  even  a  small  proportion  obeyed 
these  injunctions.  I  was  informed  by  the  medical  officer 
of  health  of  one  instance  where  a  woman  collected  her 
friends  to  take  a  farew  ell  cup  of  tea  prior  to  her  removal 
to  the  hospital  with  small-pox ;  and  another  instance 
where  childi'en  were  fetched  home  from  school  to  bid 
their  father  good-bye  prior  to  his  removal  to  the 
small-pox  hospital. 

After  October  notices  were  sent  from  the  Health 
Office  to  the  employers  of  the  rest  of  the  family,  and  to 
the  schools  where  the  children  went,  after  the  removal 
of  the  case,  and  in  many  instances  the  workpeople 
stayed  away  one  or  two  weeks. 


Sub-section  c. — SchooxiS. 


It  was  not  thought  desirable  to  close  the  schools  at 
any  time  during  the  epidemic,  and,  as  may  be  seen  in 
Part  II.  (p.  49),  the  children  among  the  vaccinated  per- 
sons were  themselves  freer  from  attack  than  any  other 


age  period  under  40 ;  though  it  would  seem  probable  that 
their  playing  on  the  open  spaces,  especially  about  the 
hospitals,  was  a  fruitful  source  of  mediate  contagion. 


Borough  of  Warrsncton 
Infectious  diseases  HosptTAL. 

AS  ERECTED  IN  I877AND  ADDED  TO  !N  J888  AND  1892. 


Mowses 
fOOlScrds. 


XiCLThd^  pwrchjoise3b  Oct  ■  4 .  S2 . 


iS02  -  1893. 


WORKHOUSE  GROUNDS. 


HOUSES. 

Slighify  rrvocbufLedy  franvReport'  of 

Irvfhience^  of SospUals  for  InfectCovus 
disease/ 1882. 


19     0   10  20  30  40  50  6V  70  80  9,0  100 
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SECTION  IV.— HOSPITAL  PEO VISION ;  OLD  BOROCTGH  FEVEE  HOSPITAL 

(AIKIN  STEEET). 

Sub-section  a. — Histokt  and  Description  of  Hospital. 


The  hospital  for  infectious  diseases  for  the  borough  of 
Warrington  was  opened  in  May  1877,  and  a  full  descrip- 
tion of  it,  by  Dr.  Thorno  Thorne,  as  it  existed  in  1881, 
will  be  found  in  the  Report  of  the  Medical  OfBcer  to  the 
Local  Grovernment  Board,  on  "  The  Use  and  Influence 
of  Hospitals  for  Infectious  Disease,"  published  in  1882 
(p.  272). 

The  site  is  an  irregular  oblong,  covering  nearly  two 
acres  in  extent,  situated  at  the  northern  (blind)  end  of 
Aikin  Street,  which  forms  its  only  means  of  approach, 
in  what  is  rather  a  thickly- populated  part  of  the  town. 
The  accommodation  in  1882  was  28  beds,  with  an 
average  cubic  space  per  bed  of  2,040  cubic  feet. 

1888. 

In  1888  a  Doecker  hut  (fc)  was  erected  on  the  northern 
end  of  this  ground,  to  contain  two  beds. 

1890. 

On  August  14th,  1890,  the  Warrington  Extension 
and  Water  Act,  53  &  64  Vict.,  received  the  Eoyal 
Assent.    Section  84  runs  as  follows  : — 

"(1.)  For  the  purpose  of  enlarging  their  existing 
hospital  for  infectious  diseases  or  of  otherwise 
providing  increased  accommodation  for  persons 
suffering  from  any  infectious  disease,  the  Corpo- 
ration may  enter  on  take  and  use  such  of  the 
lands  delineated  on  the  deposited  plan  and 
described  in  the  deposited  book  of  reference,  as 
they  may  require  for  that  purpose. 

"  (2.)  The  power  of  taking  land  under  the  provisions 
of  this  section  shall  not  be  exercised  after  the 
expii  ation  of  two  years  from  the  passing  of  this 
Act." 

At  this  date  and  afterwards  the  Medical  Officer  of 
Health  frequently  urged  the  desirability  of  better  pro- 
vision for  infectious  disease,  but  the  purchase  of 
additional  ground  was  not  completed  till  October  4th, 
•1892,  at  a  time  when  the  small-pox  epidemic  had  a  com- 
plete hold  on  the  town,  and  the  building  (Z)  was  not 
erected  till  the  latter  part  of  that  month. 

Thus,  in  May  1892,  when  the  small-pox  epidemic 
commenced,  the  actual  provision  for  the  isolation  of 
of  infectious  disease  arising  within  the  borough,  com- 
prising a  population  of  54,084  consisted  of  30  beds. 

On  September  19th,  1892,  the  disused  ironworks  were 
openedas  a  temporary  hospital  (p.  64).  The  various 
other  steps  taken  by  the  authorities  when  in  presence  of 
the  epidemic  of  small-pox  are  set  forth  in  the  narrative 
of  the  epidemic,  pp.  8  to  17,  ante. 

1892. 

On  August  26th,  1892,  the  Doecker  hut  {It)  was 
accidentally  burnt  down. 

1893. 

The  new  pavilion  (i)  was  accidentally  burnt  down 
seven  months  after  its  erection,  May  1893. 


Receiving  Ward. 

Herewith  is  submitted  a  plan  of  the  Warrington 
Infections  Disease  Hospital  as  erected  in  1877,  and 
added  to  in  1888  and  1892,  with  explanation. 

The  structure  and  arrangement  of  the  old  buildings  are 
good.  They  are  fully  described  in  Dr.  Thorne  Thome's 
report  (ojj.  cit.).  The  new  pavilion  on  the  piece  of 
ground  at  the  northern  end  was  built  of  wood,  sawdust 
lined.  Otherwise  its  arrangements  were  the  same  as 
the  existing  pavilions. 

It  will  be  observed  that  receiving  ward  accommoda- 
tion— where  a  patient  can  be  received  and  quarantined 
pending  the  arrival  of  the  doctor,  and  pending  his 
decision  as  to  the  nature  of  the  disease,  and  where 
patients  and  visitors  can  be  disinfected  prior  to  dis- 
charge— has  never  been  provided. 

Two  cases  of  small-pox  (65  and  75)  were  notified  by 
practitioners  as  scarlet  fever,  and  therefore  taken  direct 
into  the  scarlet  fever  ward,  until  it  was  discovered 
that  they  were  suflering  from  small-pox. 

It  has  been  mentioned  (p.  66,  ante)  that  instances  of 
other  diseases  were  brought  to  the  small -pox  hospital 
by  mistake,  and  that  one  of  these  contracted  the 
malady. 

The  accompanying  Table  XLI.  shows  the  provision 
in  different  years  for  the  isolation  of  all  kinds  of 
infectious  disease  in  Warrington  from  1886,  when  the 
fever  hospital  was  opened,  to  1892. 


TABLE  XLI. 

Showing  the  Provision  for  the  Isolation  of  Infectious 
Diseases  of  all  kinds  in  Warrington,  from  1886  to 
1892. 


Tear 

ending 
Mid- 
summer. 

Population. 

Number 
of  Beds 
tor 
Infectious 
Diseases. 

Average 
Cubic 
Space 
per  Bed 
in  Cubic 
Feet. 

Proportion 
of  Beds  to 
Inhabitaiits. 

1886 

46,343 

28 

2,200 

1  to  1,655 

1S87 

47,264 

2S 

2,200 

1  to  1,0S8 

1888 

47,464 

30 

2  200 

1  to  1,582 

1889 

49,000 

30 

2,200 

1  to  1,033 

1890 

50,000 

30 

2,200 

1  to  1,G60 

1891 

53,000 

30 

2,200 

1  to  1,758 

1892 

54,084 

30 

2,200 

1  to  1,800 

Borough  of  Warrington  Infectious  Diseases  Hospital. 


a.  a. — Two  wards,  each  measuring  36'  by  24'  by  u4', 
each  for  six  beds.  Commonly  used  for  acute 
scarlet  fever  cases.  Cubic  space,  2,016  cubic 
feet  per  bed. 

i.  b. — Two  'wards,  each  measuring  the  same  as  a.  a. 
Each  for  six  beds.  Commonly  used  for  con- 
valescent scarlet  fever  patients. 

c.  c. — Two  special  wards,  used  for  typhoid  or  small- 

pox cases.  Two  beds  each.  Each  ward  giving 
2,629  cubic  feet  per  bed. 

d.  — Administrative  building,  where  nurses  and  matron 

reside.  Also  contains  laboratory  of  Medical 
Officer  of  Health,  who  is  Public  Analyst.  . 

e.  — Entranco  lodge,  where  the  hospital  keeper  re- 

sides. 

/. — Laundry. 


g.  — Disinfecting  stove;   Eansom's  patent  till  Dec. 

1892,  when  it  was  replaced  by  a  Lyon's  steam 
disinfector. 

h.  — Mortuary. 

i.  — Van  shed. 

k. — Doecker  hut  erected  in  1888,  burnt  down  August 
26th,  1892  ;  measuring  24'  by  15'  by  10'  (3,600 
cubic  feet).    Two  beds. 

m. — Tool  shed. 

n. — Kurses'  day  or  duty  rooms. 

The  original  ground,  on  which  all  the  above  p.tand,  is 
nearly  two  acres  in  extent. 

I. — New  pavilion,  erected  October  1892,  having  same 
measurements  as  pavilions  a.  a.  and  5.  b.  12  beds. 
It  stands  on  a  piece  of  ground  nearly  one  acre  in 
extent,  purchased  October  4th,  1892.  This" 
building  was  burned  down  in  May  1893. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


SUB-SECTION  h. — StATP  AND  AdMINISTEATION  (AiKIN  StEEET  HoSPITAl). 


Staff  and  Administration. 
The  general  and  medical  administration  of  the  hospi- 
tal is  in  the  hands  of  the  Medical  OflBcer  of  Health,  who 
visits  the  hospital  for  this  purpose.  He  is,  in  this 
capacity,  immediately  responsible  to  the  Health  Com- 
mittee of  the  Town  Council. 

The  chief  resident  official  is  the  matron.  The  present 
holder  of  the  post,  had  not,  I  was  informed,  had  any 
previous  training  or  nursing  experience,  prior  to  her 
appointment  to  the  hospital  in  1887.  The  same 
information  also  applies  to  the  nursing  staff  (p.  12). 

Nurses  were  engaged  as  occasion  arose.  On  the  day 
of  my  visit  there  were  three  on  duty.  An  extra  nurse 
was  employed  lo  attend  the  patients  in  the  Doecker  hut 
before  it  was  burnt  down,  and  she  resided  there  then. 

The  only  male  resident  is  the  caretaker,  who  also 
superintends  the  disinfection  of  clothes,  and  the  fetch- 
ing of  patients  in  the  ambulance. 

After  the  escape  of  E.  (Case  1)  on  July  30,  a  man 

(Case  C.)  was  temporarily  employed  as  night  attendant. 

I  made  inquiries  into  the  movements  of  the  staff,  but 
was  not  convinced  of  the  impossibility  of  infection  by 
these  means.  After  the  opening  of  the  new  hospital 
(September  19)  until  the  middle  or  end  of  November  no 
sleeping  accommodation  could  bel  provided  in  the  later, 
so  the  assistant  medical  officer  and  the  rest  of  the  staff 
slept  at  the  old  hospital  and  went  backwards  and 
forwards  daily  to  the  new  hospital,  mostly,  I  was 
informed,  in  a  cab. 


It  was  said  to  be  the  practice  to  re-vaccinate  officials 
on  their  appointment,  but  the  two  who  contracted 
small-pox  (p.  12)  bad  not  been  re-vaccinated. 

Nor  were  the  scarlet  fever  patients  re-vaccinated  on 
the  outbreak  of  small-pox  amongst  them.  There  were 
amongst  these  latter  three  unvacoinated  persons  who 
contracted  small-pox : — 

Case  227a,  a3t.  13,  Case  391,  ast.  3,  and  Case  390, 
set.  3,  who  left  the  scarlet  fever  hospital  on 
Nov.  7,  and  developed  the  eruption  of  small- 
pox on  20th. 

A  description  of  the  spread  of  small-pox  among  the 
patients  and  staff  of  the  Aikin  Street  hospital  is  given 
fully  on  pp.  11  and  12  ante,  and  is  briefly  referred  to 
below. 

Removals  and  Disinfection. 
Removals  for  all  kinds  of  infectious  disease  were 
conducted  from  the  ambulance  station  at  the  Aiken 
Street  Hospital,  and  all  the  clothes  and  bedding  were 
taken  for  disinfection  to  this  hospital,  throughout  the 
epidemic.  Until  November,  all  cases  of  all  kinds  of 
infectious  disease  were  removed  in  the  one  ambulance 
kept  at  Aikin  Street.  . 

Visitors. 

According  to  the  evidence  of  the  visitors,  they  were 
not  at  first  submitted  to  much  regulation,  and  were  al- 
lowed ingress  and  egress  without  changing  of  clothes,  or 
putting  on  overalls.  Valuable  information  as  to  the 
date  of  appearance  of  the  small-pox  rash  in  Case  302a 
was  afforded  by  the  mother  of  that  patient,  who  visited 
her  child  in  the  hospital.  Case  391  was  another  instance 
of  the  same  kind. 


Sub-section  c. — Scablet  Feveb,  Epidemic,  1892. 


Scarlet  fever  is  endemic  in  "Warrington.  A  table 
of  the  annual  notifications  of  this  disease  will  be  seen 
on  p.  63. 

December  1892. 

At  the  time  of  my  visit  to  the  Aikin  Street  Hospital 
on  December  1, 1892,  there  were  four  structures  planned 
to  accommodate  40  patients,  pavilion  a  a  (plan,  p.  161. 
ante)  arranged  for  12  beds,  b  b  for  12  beds,  I  for  12 
beds,  and  c  for  four  beds. 

In  the  first  three  pavilions  I  found  an  aggregate  of  99 
beds  erected,  and  occupied  by  this  number  of  scarlet  fever 
patients,  51  adults  and  48  children.  This  reduced  the 
cubic  space  to  about  720  cubic  feet  per  bed.  In  the 
smaller  building  c  there  were  three  or  four  conva- 


lescents  from  small-pox.     All  the  other  small-pox 

patients  had  been   sent  to  the  temporary  small-pox 

hospital  on  September  19th,  but  these  were  cases  that 
had  arisen  among  the  scarlet  fever  patients. 

The  Medical  Officer  of  Health  has  supplied  me  with  the 
number  of  scarlet  fever  patients  admitted  to  hospital 
in  the  respective  months  during  the  year  1892 : — 
January,  12  ;  February,  10 ;  March,  11 ;  April,  25 ; 
May,  38  ;  June,  51  ;  July,  60 ;  August,  4<8 ;  September, 
58  ;  October,  57  ;  November,  28  ;  December,  13  ;  total 
for  the  year,  401. 

The  Medical  Officer  of  Health  also  informed  me  that 
the  average  number  in  at  any  one  time  was  between 
70  and  80. 


Sub-section  d. — Small-pox  Cases  admitted  to  Aikin  Street  Hospital. 


Provision  was  made  in  the  Doecker  tent  (k)  until  it 
was  burnt  down  on  August  26,  1892,  and  in  the  special 
pavilion  (c)  for  a  maximum  number  of  13  small-pox 
cases  at  one  time.  Small-pox  cases  were  admitted  to 
Aikin  Street  Hospital  up  to  August  23rd.  Those 
which  arose  after  that  dato  were  left  in  their  own 
homes,  with  a  few  exceptions,  until  September  19th. 
On  this  day  the  new  temporary  hospital  was  opened 


and  the  cases  from  the  old  hospital  transferred  to  it; 
only  those  which  had  arisen  in  the  old  hospital  among 
the  scarlet  fever  patients  being  left  there.  Table  XLIII., 
p.  64,  shows  the  number  of  cases  of  small-pox  admitted, 
discharged,  and  remaining  in  hospital  each  week,  from 
particulars  kindly  supplied  by  the  Medical  Of&cer  of 
Health.  "  '  ' 


Sub-section  e. — Spread  or  Small-pox  within  the  Aikin  Stkeet  Hospital  among  the  Scahlet  Feveb 

Patients  and  the  Staff. 


In  Part  I.  the  incidents  connected  with  the  spread  of 
small-pox  among  the  scarlet  fever  patients  and  staff  are 
mentioned  (pp.  11  and  12),  and  a  table  of  cases  given. 

The  attack-rate  among  them  was  4'7  per  cent,  (ex- 
cluding two  doubtful  infections)  out  of  232  persons,  as 
compared  with  1"2  in  the  rest  of  the  town  as  a  whole, 
and  '8  among  the  inmates  of  the  workhouse  next  door, 
albeit  the  hospital  contained  so  large  a  number  of  the 
best  protected  decade  of  life  among  the  vaccinated. 
The   densely   overcrowded  state  of    the  hospital — 


doubtless  unavoidable  at  the  time  but  nevertheless 
dangerous — is  sufficient  to  account  for  this. 

The  first  to  contract  the  disease  was  the  kitchen- 
maid,  who  fetched  and  washed  the  plates  used  by  the 
first  small-pox  patient,  case  1.  At  the  same  time  a  little 
scarlet  fever  patient  also  developed  it.  Unfortunately 
this  latter  was  moved,  doubtless  owing  to  want  of  ac- 
commodation, over  to  the  nurse's  duty  room  in  the  middle 
of  the  other  pavilion  (b  b),  in  which  building  the  nurse, 
and  six  of  her  scarlet  fever  patients  developed  the' 
small-pox  in  succession. 
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Sub-Section  /. — Measure  or  Hospital  Requiebments. 


As  a  consequence  of  the  long-delayed  action  of  the 
Town  Council  to  provide  adequate  hospital  accommo- 
dation for  the  isolation  of  infectious  diseases  (pp.  8. 
9  et  seq.,  and  pp.  16,  17,  and  61)  the  actual  state  of 
matters  on  November  10,  1892,  was  as  follows.  There 
were  on  this  day  80  cases  of  scarlet  fever  and  156  cases 
of  small-pox  to  be  dealt  with,  making  a  total  of  236 
cases  of  highly  infectious  disorders,  to  isolate  in  a 
hospital  certified  to  contain  30  beds.  It  is  quite  certain 
that  if  adequate  hospital  provision  for  the  isolation  of 
infectious  diseases  been  made  these  figures  would  never 
have  been  reached,  and  the  expenses  and  other  con- 
sequences of  the  small-pox  epidemic  would  have  been 
almost  entirely  avoided. 

In  order  to  arrive  at  the  requirements  of  Hospital 
accommodation  for  the  isolation  of  infectious  disease, 
it  is  necessary  to  know — 

(1)  the  average  annual  number  of  cases  of  the  several 
diseases  requiring  isolation,  and 

(2)  the  average  length  of  stay  in  hospital  of  each 
disease  respectively. 

Information  about  the  first  can  be  obtained  from 
Table  XLII.  (below) ;  and  the  Clerk  to  the  Asylums 
Board  of  London  has  kindly  supplied  me  with  the 
average  length  of  stay  in  the  hospitals  of  that  Board 
of  patients  suifering  from  the  four  chief  infectious 
disorders  as  follows — 

Small-pox  cases  - 

Scarlet  fever 

Diphtheria  -       -  - 

Enteric  fever 


-  5  weeks 

-  10  weeks 

-  6  weeks 

-  9  weeks 

only  to  cases  treated 


the 


These  figures  relate 
hospitals  to  recovery. 

There  are  three  infectious  diseases  which  seem  to  be 
constantly  present  in  the  borough  of  Warrington  and 
which  certainly  require  isolation,  scarlet  fever,  diph- 
theria, and  enteric  fever  ;  and  it  will  be  seen  from  Table 
XLII.  that  the  average  number  of  cases  notified  per 
annum  of  each  of  these  disorders  for  the  four  years 
1889-92,  was  respectively  241,  18,  and  36.  The  hospital 
requirements  for  these  three  diseases  may  therefore  be 
estimated  as  follows — 


Scarlet  fever  241 


Diphtheria  18 


Enteric  fever    36  -f- 


52  weeks 
10  weeks 
52  weeks 
6  weeks 
52  weeks 


9  weeks 
Total  for  three  diseases  - 


=  46  beds 


-    2  beds 


=    6  beds 


54  beds 


In  view  of  the  social  class  amongst  whom  these  dis- 
orders arise  in  Warrington  (sec  p.  81  et  seq.)  it  is  fair  to 
presume  that  all  these  cases  notified  ought  to  be  isolated, 
and  it  seems  also  fair  to  assume  that  the  average  period 
of  stay  in  hospital  should  correspond  with  that  based 
upon  the  experience  of  the  Hospitals  of  the  Metropolitan 
Asylums  Board  of  London. 


It  should,  moreover,  be  remarked  that  the  estimate 
of  54  beds  as  the  isolation  needs  of  the  Borough  of 
Warrington  only  provides  for  the  three  principal 
infectious  disorders  constantly  prevalent  in  the  town, 
and  takes  no  account  of  measles,  which  is  also  con- 
stantly present  and  occasionally  taken  into  the  Borough 
Fever  Hospital,  and  which  caused  an  average  in  six 
years  of  59  deaths  per  annum ;  nor  does  it  provide  for 
typhus  fever,  or  small-pox,  some  provision  for  which 
diseases  is  undoubtedly  necessary. 

Nor  does  this  estimate  of  54  beds  take  into  account 
the  important  factor  of  seasonal  incidence,  nor  epidemic 
prevalence,  of  these  three  diseases.  It  does  not  allow 
for  cases  or  outbreaks  of  small-pox  or  other  infectious 
disease,  nor  for  the  future  growth  (see  p.  84)  of  the 
town. 

In  order,  therefore,  to  cover  the  actual  current  needs  of 
the  Borough  to  provide  for  infectious  diseases  needing 
isolation — allowing  only  10  beds  for  measles,  small-pox, 
and  typhus — at  least  64  heds  are  ahsolutely  necessary. 
Thus  :— 

Scarlet  fever  -  -  -  46  beds 
Diphtheria  -  -  -  -  2  beds 
Enteric  fever  -  -  -  6  beds 
Measles,     small  -  pox,  and 

typhus      -       -       -       -  10  beds 

Total    -       -  64  beds 

Whereas  the  hospital  provision  at  the  present  time 
(1893)  is  barely  half  this  number,  or  28  beds* — It  is 
therefore  not  to  be  wondered  at  that  the  cases  of  small- 
pox, as  they  arose,  were  unable  to  be  isolated,  and  that 
on  this  account  the  small-pox  epidemic  of  1892-93 
reached  the  alarming  proportions  which  it  did. 


It  is  customary  to  reckon  in  the  abstract  that  1  bed 
per  1,000  population  is  required  for  isolation  purposes, 
and  even  by  this  method  Warrington  would  require  54 
beds,  or  nearly  twice  the  number  at  present  provided. — 
But  as  compulsory  notification  has  been  so  long  in 
force  at  Warrington  one  is  able  to  gauge  with  unusual 
accuracy  the  actual  requirements  of  the  borough,  and 
the  result  of  this  calculation  shows  that  64  beds  is  the 
irreducible  minimum  of  such  actual  requirements  at 
the  present  time  (1893),  without  allowing  for  future 
growth  of  the  population,  which  would  be  at  the  rate  of 
seven  additional  beds  for  the  next  five  years. 

Finally,  if  it  were  proposed  to  accommodate,  by 
courtesy  or  arrangement,  the  neighbouring  Eural 
Sanitary  District  a  larger  provision  than  this  would  be 
requisite. 


TABLE  XLII. 

NoTiEiCATioN  Table  showing  details  of  the  several  Cases  Notified  (or  Deaths)  from  the  seven  principal 
Infectious  Diseases  in  Wakrington,  1886-1892 ;  from  the  Medical  Officer  of  Health's  Annual  Reports. 


Small-pox. 

Scarlet  Fever. 

Moasles.f 

Diphtheria. 

Typhus. 

Typhoid 
and  ill-defined 
or  continued 
"  Fever." 

Wliooping 
Coupjh. 

Tear  ending  Dec. 
1886. 

0 

10  cases 

227  houses 

,0  cases 

3  cases 

23  eases 

0 

1887 

0 

74,  „ 

134  deaths 

4  deaths 

1  case 

43  cases 

4C  deaths 

1888 

7  cases 

660  „ 

1  death 

5  deaths 

8  cases 

21  cases 
and  -IS  others 
"  simple  "  and 
"  continued." 

58  deaths 

1889 

0 

206  cases 
(mortality  12 '5 
per  cent.). 

91  deaths 

10  cases 

0 

30  cases 

32  deaths 

1890 

0 

131  cases 

33  deaths 

27  cases 

0 

28  cases 

56  deaths 

1891 

0 

70  cases 

80  deaths 

21  cases 

0 

41  cases 
(29  enteric). 

19  deaths 

1892 

490 

510  cases 

13  deaths 

14  cases 

0 

39  cases 

37  dcatlis 

Since  the  burning  down  of  the  Doecker  tent. 


+  Measles  is  not  notifiable,  hut  is  only  occasionally  removed  to  hospital. 

H  4 
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ROYAL  COMMISSION  ON  VACCINATION  : 


SECTION  v.— POSITION  OF  THE  OLD  BOROUGH  ISOLATION  HOSPITAL  AND  THE  SPREAD  OF 

SMALL-POX  AROUND  IT. 
Sub-section  a. — Positiok  of  Hospital. 


Ma^p  I.  (at  end)  Bhows  the  position  of  the  Old 
Fever  Hospital  at  the  northern  end  of  Aikin  Street. 
Tbis  street  forms  its  only  means  of  access,  the  hospital 
gates  constitute  in  fact  its  northern  boundary.  Two  of 
the  houbes  abut  on  the  hospital  premises.  This  street 
has  79  houses,  containing  an  aggregate  of  nearly  800 
inhabitants,  belonging  entirely  to  the  working  classes. 

Howard  Street,  where  so  many  cases  occurred,  is 
the  next  street  east  of,  and  runs  parallel  to,  Aikin 
Street. 

Wakefielil  Street,  where  also  a  large  number  of 
houses  became  infected,  lies  parallel  to  and  a  little 
further  east. 

The  workhouse  is  next  door  to  the  hospital  on  its  east 
side,  separated  only  by  a  high  wall. 

Altogether  there  is  a  population  of  3,394  persons 
living  within  a  radius  of  300  yards  of  the  Old  Borough 
Fever  Hospital,  excluding  the  inmates  of  the  workhouse. 


Oj5ew  Spaces. 

There  are  three  open  spaces  (marked  a,  h,  and  c  on 
Map  I.)  where  the  children  play  and  the  neighbours 
gossip,  close  by  the  hospital. 


Most  infected  District. 

By  far  the  most  densely  infected  district  of  the  whole 
town  wasa  square-shaped  area  containing  Howard  Street, 
Wakefield  Sti'eet,  and  Guardian  Street,  near  the  Old 
Fever  Hospital.  This  area  and  not  the  liospital  itself  was 
the  focus  of  the  epidemic  during  August,  September, 
and  October. 

Submitted  herewith  is  a  map  of  Warrington  (too 
large  for  reproduction*)  spotted  with  all  the  houses 
infected  in  August,  September,  and  October,  and  it 
will  at  once  be  seen — 

1.  That  at  this  time  the  White-Oruss  Ward  (in  the 
centre  of  which  the  old  hospital  is  situated)  was  the 
most  highly-infected  district  of  the  town. 

2.  That  during  these  three  months  the  infected  houses 
congregate  round  a  centre  which  lies  neithei'  in  the 
hospital  nor  in  the  workhouse,  but  in  space  b.  Map  I. 
(spe  end).  Two  of  the  unisolated  cases  (Cases  10  and  13) 
seen  by  the  doctor's  assistant  lived  in  Howard  Street, 
abutting  on  space  6,  and  a  third  (Case  6a)  in  Guardian 
Street  (narrative,  p. 59).  These  cases  were  the  real  causes 
of  the  high  infection  of  this  area. 

3.  That  the  condensation  of  infection  during  August 
and  September  is  less  noticeable  than  in  October,  when 
the  infected  houses  became  more  uniformly  scattered 
over  the  town. 


In  presence  of  such  potent  causes  for  the  propagation 
in  and  around  this  hospital  mentioned  in  the  preceding 
pages  (pp.  9  et  seq.  and  above),  it  would  be  fruitless^  to 
inquire  in  any  great  detail  into  the  part,  if  any,  which 
aerial  convection  played  in  the  spread  around  the  Old 
Fever  Hospital  in  Aikin  Street. 

Nevertheless  it  may  be  thought  expedient  to  give — 

(1.)  A  chart  showing  the  proportionate  numbers  of 
houses  infected  at  different  distances  f^-om  the 
hospital.  These  figures  have  been  worked  out  with 
great  care  on  the  large  scale  map  just  alluded  to. 
The  various  small  scale  maps  produced  at  the  end 
of  this  report  may  also  be  consulted  if  desired.  It 
was  often  difficult  owing  to  the  lapse  of  time  to  trace 
the  source  of  infection,  but  in  the  great  majority 
of  instances  this  was  revealed. 

(2.)  A  table  (XLIII.)  showing  the  numbers  in  hos- 
pital and  workhouse,  which  being  so  contiguous, 
might  form  a  collective  centre  for  aerial  spread. 

(3.)  The  prevailing  winds  may  be  seen  on  p.  71  and 
in  Table  LX.  on  p.  95. 


Sub-section  h. — Spread  round  the  Old  Hospital. 

The  question  of  convection  by  aerial  currents  will  be 
dealt  with  in  connection  with  the  temporary  hospital 
(p.  69).    But  it  may  be  observed  in  passing— 


1.  That  the  numbers  of  infected  houses  do  not  work 
out  in  perfect  keeping  with  a  theory  of  proportionate 
distances  from  the  hospital  as  a  centre. 

2.  That  the  largest  proportion  of  infected  houses  is 
to  be  found  in  the  2-300  yard  S.B.  quadrant  (the  one 
containing  Wakefield  and  Howard  Street),  not  in  the 
quadrant  opposite  to  the  prevailing  winds,  S.W.  and 
S.E. 

3.  The  real  centre  of  maximum  infection  is  not  the 
hospital  itself  but  the  open  space  beside  the  street 
whore  the  unisolated  cases,  under  the  care  of  the 
doctor's  assistant,  resided. 

The  next  largest  in  the  two  adjacent  ones  containing 
Howard  and  Aikin  Streets. 


*10'56  feet  to  the  mile. 


Table  XLIII.,  showing  the  Number  of  Oases  of  Small-pox  remaining  in  Hospital  and  Wokkhouse  each  Week. 


Week  ended — 

Forward 
from 
preceding 
Week. 

Patients 
admitted. 

Patients 
discharged 
or  died. 

Patients 
remainiu'^  in 
Hospital 
at  end 
of  Week. 

Workhouse. 

Total  in 
the  two 
Buildiugs. 

Saturday,  .luly  80,  1892 

0 

1 

; 

1 

0 

1 

Aug.  6  „ 

1 

0 

0 

0 

0 

„  13  „ 

0 

0 

0 

0 

0 

0 

„    20  „ 

0 

4 

0 

4 

1 

5 

„   27  „ 

4 

9 

1 

12 

1 

13 

Sept.  3  „ 

12 

3 

2 

13 

1 

14 

10  „ 

13 

2 

2 

13 

5 

18 

..  17  „ 

13 

1 

3 

11 

5 

16 

„   24  „ 

11 

1 

11* 

1 

4 

5 

Oct.  1  „ 

1 

0 

0 

1 

3 

4 

„     8  „ 

1 

0 

0 

1 

5 

6 

„   15  „ 

1 

0 

0 

1 

4 

5 

„   22  ,. 

1 

1 

0 

2 

3 

5 

29  „ 

2 

1 

0 

3 

3 

6 

Nov.  5  ., 

3 

0 

0 

3 

2 

5 

.,         „   12  „ 

3 

1 

0 

4 

2 

6 

.,   19  „ 

4 

0 

0 

4 

2 

6 

„   26  „ 

4 

1 

1 

4 

1 

5 

Dee.  3  „ 

4 

0 

1 

3 

1 

4 

[       "        "         "  ■ 

3 

0 

s 

0 

0 

0 

•  Transferred  to  new  hospital  on  Sept.  19th, 
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AIKm  STREET  AREA. 
Pek-centage  of  Infected  Houses  in  each  Zone  and  Quadrant  around" the  Old  Fever  Hospital. 


JSr.W.  July  28th  to  October  4.th,  1892.  N.E, 


S.W.  S.P]. 


Note. — Infected  houses  form  the  numerators  :  total  number  of  houses  form  the  deuominalois  of  the  fi'actions. 


Table  XLIY. 
Summary  of  Aikin  Street  Area  Chart. 


Circles. 

No.  of  Infected 
Houses. 

Total  No.  of 
Houses  in  Area. 

Per-centage  of 
Infected  Houses. 

0 — 100  yards  circle 
100—200 
200—300 
300  —  400 
400—500  „ 

4 
12 
27 
3 
4 

42 
221 
400 
272 

308 

9-5 

5-  4 

6-  7 
11 
1-3 

Per-centage  of 
whole  area 
4-0 

.50 

1,243 

Quadrants. 

No.  ot  Injected 
Houses. 

Total  No.  of 
Houses  in  Area. 

Per-centage  of 
Infected  Houses. 

N.W.-  ... 
N.Ei  -         -■         -  - 
S.W.  -         -         -  - 
S.E.  -         -         -  - 

1 

3 
9 
37 

^0 

55 
50 
711 

427 

1,243 

1-8 
G-0 
1-2 
8-6 

O  87729 


I 
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KOYAL  COMMISSION  ON  VACCINATION: 


'Sub-section  c. — Borotjgh  Hospital  a  dieect  Source  of  Infection. 


The  foregoing  results  do  not,  on  the  theory  of  pro- 
portional distance,  support  the  idea  that  the  disease 
spread  from  the  old  hospital  by  means  of  aerial  currents ; 
there  are,  however,  two  circumstances  which  render 
it  probable  that  the  old  hospital  itself  served  as  a  means 
of  direct  infection  : — 

(1.)  The  escape  of  R  during  his  delirium. 


(2.)  We  have  seen  (page  11,  ante)  how  the  small-pox 
spread  wiiliin  the  hospital  amongst  the  scarlet  fever 
patients  therein,  and  how  4'7  per  cent,  of  the 
various  inmates,  mostly  of  a  well-protected  age, 
were  attacked ;  as  compared  with  0"8  per  cent,  in 
the  workhouse  adjacent,  and  with  1'2  per  cent,  in 
that  town  generally. 


Sub-section  d. — Facts  against  Aerial  Spread  in  and  around  the  Boboug-h  Fever  Hospital. 


We  have  further  seen  that  there  were,  near  the 
hospital,  several  unisolated  cases  which,  without  doubt, 
formed  the  centre  of  a  large  series  of  direct  infections. 
(Narrative,  pp.  9-12,  ante).  In  view  therefore  of  these 
and  other  conditions  rendering  direct  infection  (both 
immediate  and  mediate)  not  only  possible  but  certain, 
it  seems  unnecessary  to  assume  any  theory  of  con- 
veyance by  air  currents  from  the  Hospital.  There  is, 
moreover,  one  fact  which  renders  it  unlikely  that  the 
disease  was  spread  through  the  air  beyond,  the  limited 
distance  mentioned  in  the  Introduction  (p.  3). 

The  Workhouse  is  situated  close  beside  the  hospital, 
the  premises  being  separated  only  by  a  high  wall,  and 
the  nearest  Workhouse  building  is  only  125  yards  away 
from  the  small-pox  block.  This  institution  was  early 
involved  in  the  epidemic.  Six  cases  arose  in  it  during 
the  epidemic. 

The  first  case,  a  well-vaccinated  child  of  four  years, 
had  alternative  sources  of  direct  infection,  and  all  the 
others  could  be  readily  traced  to  direct  infection  from 
this  case  or  from  one  another.  A  diagram  and  par- 
ticulars of  these  are  to  be  found  on  p.  13,  ante. 


Now  between  August  and  December  there  were  712 
persons  of  different  ages  and  conditions,  exposed  in  the 
Workhouse  to  any  aerial  influences  emanating  from  the 
hospital.  Nevertheless,  there  were  only  '  8  per  cent,  of 
these  attacked  (as  compared  with  1'2  per  cent,  of  the 
whole  town),  and  in  all  but  one  of  these  a  clearly 
established  direct  source  of  infection  was  known  to  have 
existed.  In  the  solitary  exception,  the  first  case,  there 
existed  several  alternatives  of  infection  in  the  usual 
way. 

If,  therefore,  the  hospital  formed  a  centre  for  aerial 
spread,  it  is  most  remarkable  that  all  these  706  persons 
should  have  escaped  attack. 

As  it  might  be  thought  that  they  were  protected  by 
re-vaccination,  a  table  is  given  at  foot  (Table  XLIVa.) 
showing  the  actual  numbers  re-vaccinated  in  the  Work- 
house, from  which  it  will  be  seen  that  only  69  were  so 
protected  prior  to  September  19th,  when  the  small-pox 
cases  were  removed  to  the  temporary  hospital  in  Dallam 
Lane.  Nor  was  there  any  other  condition  which  could 
have  prevented  these  persons  from  contracting  the 
disease  aerially,  had  the  principle  of  aerial  convection 
been  in  operation. 


Sub-section  e. — Aerial  Spread  from  one  pavilion  to  another  of  the  Borough  Fever  Hospital. 


As  regards  the  theory  of  aerial  spread  of  small-pox 
within  the  Hospital  itself  from  one  pavilion  to  another, 
a  distance  of  30  yards,  we  have  seen  (p.  11)  that  the 
facts  are  easily  otherwise  explicable.  Case  3  arose  in 
pavilion  a  (plan,  p.  61),  and  was  then  removed,  probably 


for  purposes  of  isolation,  over  to  pavilion  i,  in  which  a 
series  of  cases  arose  by  direct  or  mediate  infection  from 
Case  3.  The  two  other  cases,  not  in  this  series,  are 
equally  well  explained  without  the  intervention  of 
aerial  convection  (p.  11). 


Table  XLIVa. 


Showing  the  number  of  inmates  Re-vaccinated  each  week  in  the  Warrington  Workhouse,  during  the  months  of 
August,  September,  October,  and  November,  1892,  out  of  a  total  of  712  who  were  within  the  Workhouse  at  the 
commencement  of  August  (294  in  number)  or  admitted  subsequently ;  supplied  by  the  courtesy  of  the  Master, 
Mr.  C.  H.  Ward. 


During  the  week  ended  August 


6th 
13th 
20th 
27th 

September  3rd 
10th 
17th 


none  were  re-vaccinated. 


1  inmate  was  ,, 
1 

21  inmates  were  re-vaccinated. 

35 


On  September  19th  the  Small-pox  patients  were  transferred  from  the  Aikin  Street  Fever  Hospital  to  the 
Temporary  Small-pox  Hospital  in  Dallam  Lane. 

During  the  week  ended  September  24th      .   -         -   no  inmates  were  re-vaccinated. 


)  J 
J» 

October 

1st 
8th 

5'  J> 

J> 

3  weeks 

November 

16th 

-    1  inmate  was  ,, 

5th 

-   no  inmates  were  ,, 

week 

12th 

-  10 

?» 

jj 

19th 

-  15 

I? 

December 

26th 

-  13. 

3J 

1st 

1  inmate  was  „ 

Totarduring  the  3  months 


Plan  of  Temporary  Small  Pox  Hospital,  Warrington 

  OPENED  SEP  19,  1892  CLOSED  AUGUST  !893.  

Formerly  the  Haydock  Iron  Works. 


OPEN       S  PACE 


Scale^Apprcxjsirrmtefy'  90  feet  to  1  inch/s 


APPKNDfX. 


07 


SECTION  VI.— NEW  OR  TEMPORARY  HOSPITAL  (HOPE  HOSPITAL)  IN  DALLAM  LANE. 


Sub-section  u. — Description  ov  Hospital. 


The  circumstances  which  led  to  the  establishment  of 
this  hospital,  and  its  opening  for  the  reception  of  small- 
pox patients  on  September  VJia,  1892,  were  mentioned  in 
Part  I.  of  this  report  (p.  15,  ante). 

The  building  was  formerly  used  as  an  iron  works  (the 
Haydock  Iron  Works),  but  it  had  not  been  occupied  for 
some  time.  It  was  situated  at  the  northern  end  of 
Dallam  Lane  near  the  northern  fringe  of  the  populated 
part  of  the  town  {vide  map  I.,  at  end). 

Communication  with  the  outer  world  was  obtainable 
up  to  about  the  middle  of  November,  [i.e.,  for  2  months 


after  it  was  opened),. through  jiavt  of  the  palings  on  the 
east ;  and  during  the  whole  time  the  hos]ntal  was  open  over 
the  low  palings  on  the  south  side.  In  these  latter  there  was 
even  at  the  time  of  my  visits  in  January  and  March,  a 
large  hole  through  which  I  easily  passed  over  the  ditch 
into  the  hospital  confines. 

Submitted  herewith  is  a  rough  sketch  of  the  premises, 
approximately  to  scale  (90  feet  to  the  inch).  The  explana- 
tion at  the  foot  gives  full  particulars  without  the  need  of 
further  description. 


Sub-section  h. — Capacity,  and  Staff. 


By  the  courtesy  of  the  Assistant  Medical  Officer  of 
Health  I  was  frequently  enabled  to  visit  the  patients 
there.  In  December  I  always  found  the  buildings  very 
crowded.  The  beds  were  so  close  together  as  to  scarcely 
leave  room  to  pass  between  ;  yet,  as  already  mentioned, 
the  cases  could  not  in  November  be  received  as  fast  as 
they  arose. 

When  I  first  visited  the  building,  on  December  1st, 
there  were  159  beds  made  up,  all  the  males'  beds  were 
occupied  and  the  most  of  the  females'. 

In  the  building  devoted  to  acute  cases  (see  plan)  there 
were  37  beds  and  one  cot  on  the  females'  side  and  44 
beds  on  the  males'  side  ;  in  the  building  devoted  to  con- 
valescent cases  there  were  on  the  first  floor  28  females' 
and  28  males'  beds,  and  on  the  ground  floor  22  males' 
beds. 

The  following  table  (I'able  XLV.),  supplied  to  me  by 
the  Assistant  Medical  Officer  of  Health,  shows  the  numbers 
in  hospital  at  the  various  week-ends  :  — 

TABLE  XLV. 

Showing  the  Weekly  Numbers  of  Small-Pox 
Patients  in  the  Temporary  Hospital. 


Date  of  week-end. 


Number  in 
Hospital. 


1892,  September  27 
„  28 

30 


October 


1 
3 
1 
12 
14 
17 
21 
25 
31 


November  2 

11 
23 
30 


65 
67 
68 
84 

81 
89 
97 
105 
112 
114 
132 
130 
131 

131 
154 
136 
136 


Date. 

Number  in 
Hospital 

1892j  December 

125 

J) 

18  - 

102 

28  - 

75 

o  1  -               -  - 

65 

loyo,  January 

7  -  '  . 

58 

14  - 

61 

21  - 

63 

28  -           -  - 

66 

4  - 

55 

>) 

11  - 

56 

J» 

18  - 

50 

J> 

25  - 

46 

Marcli 

4  . 

50 

Il- 

51 

)) 

ls  ... 

50 

25  - 

56 

April 

1  . 

45 

>? 

8  - 

44 

15  - 

42 

5J 

22  - 

44 

J) 

29  - 

54 

May 

6  - 

46 

)» 

13  - 

46 

)> 

20  - 

40 

>» 

27  - 

33 

June 

3  - 

22 

10  - 

18 

17  - 

14 

>» 

24  - 

11 

.Tilly 

1  - 

4 

)) 

8  ■ 

4 

99 

15  - 

3 

J) 

22  - 

2 

)> 

29  - 

2 

August 

5  - 

2 

?> 

12  - 

2 

Note. — The  Hospital  was  closed  on  August  29th,  1893. 


Explanation  of  Temporary  Small-pox  Hospital. 
Scale  approximately  90  ft.  to  1  in. 


a,  Disused  broken  window  covered  with  tarpaulin, 

which  so  escaped  notice  for  a  considerable  time. 

Old  palings  shown  in  broken  lines,  new  ones 
shown  in  dotted  lines. 

c,  c,  b',  c'.— Old  palings  irregularly  4'  to  4'  6"  high, 
with  wide  gaps  between  and  below  the  boards 
through  which  children  easily  crept  {see  photo,  p.,  68). 

h,  h',  b". — New  palings  about  7'  or  8'  high ;  strong, 
but  with  cracks  through  which  people  could  talk. 
h,  h' ,  ordered  to  be  erected  September  18th  ; 
b',  b",  ordered  to  be  erected  September  30th, 
not  completed  till  middle  or  end  of  November. 


b",  c".—  Old  palings  through  ov  over  which  access  to 
the  hospital  could  always  be  obtained  through  the 
alleyways  h  h,  for  the  rope  walk  was  open  and  the 
ditch  shallow. 

e,  e. — Barricades  across  Dallam  Lane,  erected  first  week 
in  November. 

/. — Entrance  to  the  Dallam  Forge  used  by  the  workmen 
at  the  forge  for  six  or  seven  weeks  after  the  hospital 
was  opened  ;  or  later. 

g,  g. — These,  the  residential  buildings  for  the  staff, 
were  purchased  October  25th,  and  completed  during 
the  second  week  in  November  :  uj)  to  that  time 
the  staff  went  to  and  fro  daily  to  Aikin  Street 
Hospital. 
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ROYAL  COMMISSION  ON  VACCINATION: 


Staff. 

During  the  two  weeks  succeeding  the  opening  of  the 
new  hospital  on  September  19th,  the  Medical  Officer 
of  Health,  in  addition  to  his  charge  at  the  old  hospital, 
and  his  duties  as  Public  Vaccinator,  Public  Analyst, 
and  Medical  Officer  of  Health,  had  also  charge  of  the 
new  hospital. 

On  September  24th  his  son.  Dr.  J.  Guest  Gornall,  was 
appointed  Assistant  Medical  Officer  of  Health,  and  took 
charge  of  the  patients  in  the  new  buildings  on  October 
4th. 

Until  November  9th  this  gentleman,  the  entire  nurs- 
ing staff,  and  other  officers  slept  at  the  old  hospital 
(Aikin  Street)  going  backwards  and  forwards  each  day 


to  the  Temporary  Hospital  (Dallam  Lane) ;  mostly,  I 
was  informed,  in  a  cab. 

There  was  naturally  some  difficulty  in  obtaining  a 
sufficient  staff  of  nurses  under  the  circumstances  and  the 
convalescent  patients  had  to  be  engaged  to  assist.  The 
work  devolving  on  those  employed  must  have  been  very 
considerable  under  any  circumstances. 

I  made  careful  inquiry  during  my  visits  in  January 
into  the  movements  of  the  staff,  but  though  reasonable 
precautions  seem  to  have  been  taken,  I  was  not  con- 
vinced of  the  impossibility  of  infection  by  these  means, 
even  apart  from  the  practice  of  going  backwards  and 
forwards  just  alluded  to.  The  difficulties  to  cope  with 
were  very  great. 


Sub-section  c. — Administration. 


Owing  to  the  urgent  circumstances  which  led  to  the 
institution  of  this  temporary  hospital,  it  is  not  at  all 
surprising  that  there  were  many  imperfections  in  the 
isolation  of  the  patients.  The  cases  were  so  numerous 
compared  with  the  means  of  dealing  with  them,  that  it 
was  only  natural  that  the  ignorance  and  foolhardiness  of 
the  inhabitants  should,  of  necessity,  remain  unchecked. 

But  in  view  of  the  inquiry  as  to  how  far,  and  by  what 
means,  this  hospital  served  as  a  centre  for  the  spread  of 
the  disease,  and  whether  it  occurred  iij  aerial  convection 
or  Ijy  direct  means,  it  is  only  right  to  record  the  following 
circumBtances  and  incidents. 

1.  There  being  no  disinfector  at  the  temporary 
hospital  the  small-pox  patients'  own  clothes  were  sent 
from  the  temporary  hospital  to  the  disinfector  at  the  old 
hospital  (Aikin  Street)  and  brought  back  to  the  New 
Hospital. 

2.  A  separate  small-pox  ambulance  was  established 
in  November ;  until  then  the  one  ambulance  from  Aikin 
Street  was  sent  for  all  cases  of  both  scarlatina  and 
small-pox. 

3.  Case  145  (in  hospital,  October?  to  about  November 
30)  stated,  voluntarily,  that  there  was  an  old  disused 
window  on  the  north  side  of  the  temporary  hospital 
premises  covei'ed  only  by  a  piece  of  tarpaulin,  which 
escaped  detection,  and  through  which  the  friends  of 
patients  used  to  communicate  with  the  patients  and 
bring  them  spirits. 

4.  A  woman  (J.  B.),  living  in  Owen  Street,  volun- 
tarily informed  me  in  March  1893,  that  she  had  "  seen  " 
during  the  epidemic,  "  a  good  many  people  get  over 
'■  the  palings  {b"  c''  temporary  hospital  plan) ;  and  the 
"*  workmen  tised  to  come  out  this  v:ay  to  get  their  heer." 
She  also  stated  tha,t  "  patients  talked  and  shook  hands 
"  with  their  friends  over  the  palings  on  east  side  up 
"  till  quite  recently,  and  people  used  to  get  through 
"  holes  in  the  fence  and  visit  their  friends."  There 


would  be,  she  thought,.  150  cases  in  hospital  all  this 
while. 

5.  Case  320,  mentioned  of  her  own  accord  that  while 
she  was  in  hospital  (November  10  to  November  30) 
"  anybody  could  get  over,  and  that  the  children  did 
' '  set  under  and  through  the  palings  on  the  Winwick 
"  Road  side"  (east). 

6.  Case  219  (eruption,  October  23)  states  that  he  took 
the  small-pox  by  talking  over  the  Hope  Hospital  fence 
"  with  his  friend.  Case  114,  just  14  days  before  the 
"  eruption."    {See  Photo  3,  opposite.) 

7.  P.C.  36  whom  I  found  on  patrol  duty  in  Dallam 
Lane,  on  January  24th,  1893,  replied  to  me,  "Yes,  we  have 
"  a  good  deal  of  difficulty  to  keep  'em  (the  visitors)  off 
"  the  palings,  especially  during  the  dinner-hour."  He 
referred  to  the  palings  on  the  east  side  of  the  hospital 
beside  which  the  open  space  exists.    {See  Photo.) 

8.  Submitted  herewith  is  a  photograph  (photo.  3) 
of  the  palings  which  I  took  in  June  1892,  and  which 
shows  that  the  same  condition  of  matters  still  existed 
then.  There  were  people  on  the  fence  at  the  moment 
of  exposure.  The  picture  is  taken  from,  and  shows  part 
of,  the  open  space  on  the  east  of  the  hospital,  where  the 
children  may  be  seen  playing  and  peeping  through  the 
palings.  Over  the  hospital  away  to  the  westward  are 
seen  the  chimneys  of  the  Dallam  and  Bewsey  forge. 
The  old  palings  may  still  be  seen  on  the  left  of  photo., 
though  at  this  time  some  new  ones  had  been  erected 
behind  them. 

9.  It  is  but  human  nature  for  the  children  playing  about 
the  streets  and  spaces  around  the  hospital  to  clamber  on 
to  and  through  the  jialings  to  satisfy  their  curiosity,  and 
thus  contract  the  disease  (as  in  Cases  152,  563,  and  607), 
or  take  the  disease  to  their  homes,  like  the  children  of 
Cases  193,  363,  354.  The  ambulance  also  excited  the 
greatest  interest,  and  the  proceedings  in  and  about  the 
hospital  generally.    See  other  instances,  p.  72. 


Description  or  Photogeaph  3.    Opposite  p.  68. 

Open  space  on  east  side  of  Temporary  Small-pox  Hospital  which  is  the  common  place  of  resort  for  the  inhabitants 
in  the  189  neighbouring  houses.  The  brick  wall  on  r  is  the  end  of  the  hospital  (opened  September  19).  The 
pahngs  in  the  middle,  through  which  the  children  and  adults  are  peeping,  and  over  which  the  patients  are  looking, 
were  erected  in  the  latter  part  of  September.  On  the  h  are  the  old  palings  through  and  under  which  children 
and  others  could  crawl  (Hospital  plan  p.  67,  ?j,  c).  Some  new  palings  were  erected  behind  them  in  Novemljer, 
but  old  palings  like  these  existed  always  on  the  south  side  of  the  hospital  (6"  c").  Beyond  the  Hospital  are  the 
chimneys  of  the  Dallam  and  Bewsey  Forge. 
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Royal  Commission  ON  Vaccination. 

D- Savill's  Report  on  the  Warrington  Small  Pox  Epidemsc  !892"3 
Section  VII.  Aerial  spread  of  Small  Pox. 


Photo  3.  Opctv  spoj^e/  orij  east'  side/  of  Temporary  SmaW  Pone  HospitaJb 
wJuxihy  is  tJie^  cx>mjrrwrv  jilacej  of  r>ejsoTt  for  iJiA'y  inlhahiJbartJ/s  iiv  thfj  189. 
TzeighlyorLnin^  Jt misers.  TIze  'br-ix'Jt/  wall/  ow  P.  is  the  en^  of  tJie  Hospi- 
'tctL  (opened  Sep.  J9).  The/  paTings  in/  t/i^  middle,  tffjnoitgJv  whj'/ch/  they 
childtnen/  and  ojibuPs  cune  peeing ,  ajrtd/  over  yvJdch  the/  patients  aj*e  Zoolc- 

\  'itig.were  er-eeie^  in/  the/  lalf^n pcut/  of  September.  On,  the  L.  are^  tftc  old 

f  paUngs  tht'ozLOfh  and/  under  M/hich  children/  atuJb  otfier's  eyoiild  eT>a^ffl/ 

(Hospil/aJj Phmy  p. 61  ho).  Sorrtje  n&w  paling. 'i  wej^e^  e/reA^ed  hejrin^ihjeni 
in  JSTovenhher,  hitfy  old/  pedin^s  TzJte/  theses  eAxisted  dhf^a?^.^  on  th^'  sonth^ 

I  side  of  th^'  hospitcdj  (h'c").  B&yoJtd  the^  hospitdL  aro  iJio  churtne^s  of 

I  they  BaJlajw  S  Bewsey  Forger. 
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SECTION  VII.— SPREAD  OF  SMALL-POX  BY  AERIAL  COlSrVBCTION,  AROUND  THE 
TEMPORARY  HOSPITAL  IN  DALLAM  LANE. 

Sub-section  a. — Pbeliminaky  Considerations. 


Sow  Small-pox  may  he  spread,  and  limitaiion  of 
this  Inquiry. 

There  are  three  ways  in  which  it  is  believed  the  infec- 
tion of  small-pox  may  be  propagated — 

1.  Immediate  spread  from  one  patient  to  another,  who 

usually  develops  the  eruption  14  days  after  contact. 

2.  Mediate  spread  of  infection  by  means  of  a  third 

person  who  does  not  necessarily  contract  the 
disease  himself — instances  of  which  were  men- 
tioned in  the  spread  within  the  workhouse  (p.  Vi, 
ante), — or,  by  means  of  infection  conveyed  by 
some  inanimate  object,  such  as  the  mode  of  infec- 
tion of  Case  d.  (p.  8,  ante)  who  was  engaged  in 
disinfecting  the  house  of  Case  «. 

3.  Convection  hy  Aerial  Currents.— The  poison  of  small- 

pox is  believed  in  all  cases  to  be  conveyed  through 
the  air,  and  to  find  entrance  to  the  respiratory 
passages,  but  in  what  follows  aerial  convection 
will  be  taken  to  mean  infectioyi  throngh  the  air  at  « 
distance  of '■20  yards  and  upivards.  It  has  seemed 
to  me  unnecessary,  for  practical  purposes,  to 
consider,  on  the  present  occasion,  the  dissemi- 
nation of  small-pox  infection  through  the  air 
within  that  distance  (as  mentioned  on  p.  3, 
ante).  Material  is  not  forthcoming  for  the 
,  narrower  investigation,  but  it  will  be  profitable 
to  inciuire  into  the  truth  of  the  allegation  that 
the  infection  of  small-jiox  was,  in  the  Warring- 
ton Epidemic  1892,  carried  beyond  that  distance. 
Aerial  diffusion  and  aerial  convection  are  held 
to  be  synonymous. 

The  first  is  said  to  be  the  most  usual  method.  The 
first  two  of  these  methods  are  admitted,  but  the  third  is 
much  debated  by  equally  high  authorities  on  either  side. 

Conditions  necessary  to  prove  Aerial  Convection. 

Four  of  the  means  for  establishing  the  truth  of  the 
aerial  convection  theory  would  seem  to  be  by  showing — 

1.  That  the  immediate  and  the  mediate  methods  of 

infection  were  neither  of  them  in  operation  in 
any  given  case  or  cases  which  form  the  basis  of 
observation.  In  other  words,  that  the  mediate 
and  immediate  methods  of  infection  were  in- 
sufiicient  to  account  for  all  the  cases  in  a  given 
area. 

2.  That  the  proportion  of  infected  houses  or  persons 

(whose  infection  is  not  accounted  for  by  taediate 
or  direct  means)  varies  with  the  distance  from 
the  supposed  centre.  In  actual  practice,  in  an 
epidemic  of  any  size,  this  is  an  almost  impossible 
condition. 

3.  That  the  proportion  of  infected  houses  (where  the 

infection  is  unaccounted  for  by  direct  or  mediate 
means)  in  a  given  district  around  the  supposed 
centre  varies  with  the  direction  and  the  strength 
of  the  winds.* 

4.  That  the  proportion  of  persons  so  attacked  varies 

with  the  number  of  cases  collected  in  the  sup- 
posed centre,  and,  as  some  say,  with  the  stage 
of  the  disease  which  the  cases  have  reached : 
in  other  words,  the  period  of  a  "  rising  epi- 
demic " — in  the  present  instance  October  to 
December  1892. 

Proportions  2  and  4  might  also  exist  where  the 
hospital  is  itself,  as  in  the  present  instance,  an  un- 
suspected source  of  direct  or  mediate  infection  to  the 
neighbourhood.  The  practical  difiiculties  in  carrying 
on  i\n  inquiry  into  this  (juestion  are  indeed  very  great. 

Gonddtions  necessary  for  an  Inquiry  as  1o  Ai'riaJ  Spread. 

The  dilSculty,  almost  the  impossibility,  of  exdnding 
the  immediate  and  mediate  sources  of  infection,  is 
generally  the  first  bar  to  the  proper  investigation  of 
the  subject  of  aerial  spread. 

•  Some  mainl;iiu  tLjit  it  is  a  g-pntle  wind,  or  ii  foggy  stagiiiiiit 
atmosphere  wliioh  favour's  the  spread  of  sinall-pox  Icontagion  ;  through 
U'.e  iur  fr-.f/.,  Vi^atorhouse,  quotedby  M;icVail). 


My  experience  from  day  to  day  in  Warrington  during 
the  past  year  (1892-93)  has  impressed  upon  me  the 
imperative  necessity  of  five  conditions  for  carrying  an 
inquiry  on  this  point  to  a  favourable  issue. 

1.  A  certain  "  detective  acumen  "  in  the  observer,  to 

enable  him  to  seize  and  follow  clues  as  to 
infection. 

2.  Unlimited  patience,  perseverance,  and  time  at  his 

disposal. 

3.  A  thorough  knowledge  of  the  habits  and  mode  of 

life  of  the  i^eoijle,  and  of  the  locality. 

4.  A  certain  amount  of  intelligent  assistance  on  their 

part,  and  especially  their  memory  for  transactions 
and  occurrences  on  certain  dates. 
•5.  Not  too  long  a  period  of  time  to  elapse  between 
the  outbreak  in  their  house,  and  the  date  of  the 
inquiry.  In  the  present  investigation,  all  but 
foar  of  the  cases  arose  between  July?26th,  1892, 
and  May  10th,  1893,  and  the  inquiries  into  them 
were  made  between  December  1st,  1892,  and 
July  2.5th,  1893.. 

Those  five  conditions  are,  I  believe,  necessary  to 
trace  direct  or  mediate  sources  of  infection.  If  one  or 
other  of  them  be  wanting  the  inquiry  may,  and  does, 
result  in  failure  to  find  the  true  direct  or  mediate 
source  of  infection,  and  the  observer  is  thns  led  to 
infer  that  the  dit:ease  was  contracted  by  aerial  currents, 
or  in  some  m^'sterious  or  inexplicable  manner. 

But,  even  if  these  exacting  conditions  be  fulfilled, 
there  are  still  many  sources  of  error,  -which  in  actual 
practice  cannot  be  eliminated.  For  instance,  the  in- 
terval between  infection  and  the  eruption  of  small-pox, 
though  usually,  is  not  necessai-ily  limited  to  14  days. 
Instances,  where  the  source  of  infection  was  known, 
have  come  under  my  notice  in  which  the  interval  was 
as  short  as  12,  and  others  as  long  as  17  days.*  Is  it 
ever  possible  to  ascertain  sufficiently  detailed  parti- 
culars of  the  person's  life  during  five  or  more  days,  and 
of  all  the  peoj^le  with  whom  he  has  come  in  contact,  to 
be  able  absolutely  to  exclude  direct  or  mediate  infec- 
tion P  Small-pox  is  a  disorder  having  a  very  high, 
infectivity.  The  exposure  may  be  very  brief,  and  the 
distance  not  very  close,  if  the  person  is  what  is  known 
as  "susceptible"  to  take  the  disease.  Instances  of 
this  have  been  mentioned  in  these  pages  {vide  p.  3,  &c.). 

Finally,  before  presenting  such  facts  as  have  been 
collected,  permit  me  to  mention  two  points  : — ■ 

First — The  question  whether  small-pox  will  spread 
through  the  air  to  a  distance,  is,  i'rom  a  practical 
point  of  view  not  one  of  very  prime  importance, 
since,  on  account  of  the  ignorance  and  foolishness 
of  patients  and  their  friends,  and  the  inev'itable 
human  fallibility  of  members  of  the  staff  of  a 
hospital,  it  is  veiy  difficult,  at  least  it  would  seem 
so,  to  prevent  a  highly  infectious  disorder  such  as 
.  small-pox  being  spread  around  a  hospital  by  these 
means.  At  any  rate  spread  often  does  occur.  In 
selecting,  therefore,  a  site  for  the  isolation  of  this 
disease  it  is  well,  on  these  grounds,  to  choose  one 
at  some  distance  froni  a  densely-populated  area. 

Secondly. — When  we  possess  a  knowledge  of  the  iden- 
tity, habitat,  and  life  history  of  the  small-pox  con- 
tagium,  it  will  doubtless  materially  aid  us  in  the 
solution  of  this  vexed  question.  We  should  then, 
for  example,  be  able  to  ascertain  what  effect  the 
free  exposure  to  currents  of  fresh  air,  which  is  one 
of  the  best  known  natural  germicides,  has  upon 
this  germ.  Known  instances  of  the  lasting  vitality 
of  small-pox  infection  are  rare,  comnared  with 
other  infectious  fevers,  from  which  it  would  appear 
that  the  virus  of  small-pox  is  comparativel}-  short- 
lived. It  would  therefore  be  interesting  to  know 
whether  currents  of  fresh  air  are  cajjable  of  destroy- 
ing this  germ  as  they  do  other  germs,  or  whether 
they  are  able  to  carry  it  to  a  distance  unharmed. 


*  See  also  "Report  of  Cliniciil  Society  referred  to  on  ji.  3,  autu',  wliere 
a  series  of  cases  oi'  siufiie  exposure  to  infection  are  collected.  In  the 
greater  niniilier  nl  l huse  e;isr;M lie  eruption  appeared  between  llth  to 
10th  dii.y  afler  iuleeliun;  the  shortest  case  appeared  on  I'ith  day,  the 
loii.^'e.jl  on  '.;:ird  day. 

1  ? 
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Sub-section  h. — Position  or 

The  temporary,  or  as  it  was  named  the  Hope 
Hospital,  was  situated  on  tlie  eastern  side  of  the 
northern  extremity  of  Dallam  Lane  [vide.  Map  I.  at 
end).  On  the  opposite  (west)  side  of  Dallam  Lane  are 
the  Dallam  and  Bewsey  Iron  Works,  and  abutting  on 
the  hospital  premises  (south)  are  the  backs  of  13  houses 
in  Owen  Street,  (see  plan  of  hospital,  p.  67,  ante)  only 
separated  by  a  disused  rope  walk,  a  dry  ditch,  and  a 
broken  paling  which  was  never  mended. 

On  the  eastern  side  of  the  hospital  is  a  piece  of  waste 
ground  (see  Map  I.  and  photograph  p.  68)  measuring 
about  140  yards  square,  where  the  children  were  always 
to  be  seen  playing,  and  where  the  occupants  of  the 
neighbouring  houses  in  Owen  Street,  Stamford  Street, 
Winwick  Eoad,  and  other  streets,  congregated.  The 
backs  of  the  houses  in  these  streets  opened  on  to  this 
space  which  seemed  to  be  the  resort  not  only  for  these 


THE  TeMPORAKT  HOSPITAL. 

but  forall  the  houses'of  the  neighbourhood.  Rounders, 
hockey,  and  football  were  ordinarily  played  here  (see 
photograph). 

There  are,  as  maybe  seen  from  the  annexed  diagram, 
13  houses  within  10.0  yards  of  the  centre  of  the  hospital 
wards,  and  a  total  of  1.075  houses  within  600  yards 
containing  an  aggregate  of  some  6,000  persons.  Out 
of  these  1,075  houses,  112  (or  10*4  per  cent.)  became 
infected  during  October,  November,  and  December. 

It  will  be  remembered  that  two  or  three  weeks  after 
the  removal  of  the  small-pox  patients  from  the  Old 
Fever  Hospital  to  the  temporary  hospital  on  September 
19th,  the  heart  of  the  epidemic  changed  its  position 
from  the  houses  adjacent  to  the  old  hospital  to  the 
houses  in  the  neighbourhood  of  the  temporary  hospital. 
This  was  not  unnaturally  attributed  to  an  aerial  diffu- 
sion of  the  infection.  We  will  now  look  a  little  more 
closely  into  the  facts. 


Sub-section  c. — The  Peoportion  of  Infected  Houses  at  Different  Distances  from:  the  Hospital. 


Submitted  herewith,  but  too  large  for  republication, 
is  a  large  scale  Ordnance  map  (10  ft.  to  the  mile)  made 
in  1888  and  corrected  by  me  to  date  (1893),  on  which 
the  infected  houses  are  marked  by  spots. 

The  annexed  diagram  shows  the  number  of  houses 
in  each  circular  area  from  1  to  oOO  yards  around  the 
hospital,  worked  out  from  the  large  scale  Ordinance 
map,  and  also  the  proportion  of  these  which  became 
infected  in  the  three  months  October  to  December 
when  the  hospital  contained  most  cases.  In  nearly 
every  instance  diligent  search  revealed  a  direct  or  mediate 
source  of  infection :  in  the  remainder  I  had  reason  to 
believe  that  it  was  want  of  time  or  other  facilities 
which  prevented  the  clue  being  traced. 

The  proportions  in  the  different  zones  as  a  whole 
work  out  pretty  regularly  inversely  to  distance  from 
centre.  But  this  is  by  no  means  so  as  regards  the 
different  quadrants.  The  south-east  quadrant,  for  in- 
stance, the  most  populous  one,  shows  from  centre  to 
circumference  60  per  cent.,  14  per  cent.,  16  per  cent., 
18  per  cent.,  and  7  per  cent.  Eull  particulars  are  given 
in  the  diagram  and  table  below  it. 


have  been  given  for  believing  that  it  was  so  (p.  68), 
it  would  be  equally  probable  that  the  persons  whose 
homes  were  situated  nearer  to  the  hospital  would 
be  more  infected  than  those  living  at  a  distance.  And 
those  who  reside  near  the  open  space  beside  the  hospital 
would  be  more  likely  to  frequent  it  than  others  living 
at  a  distance  (photograph,  p.  68). 

Reduced  maps  spotted  *  with  the  position  of  houses 
which  became  infected  in  different  months  respectively, 
are  also  submitted  {at  end  of  Report).  Their  accuracy  is 
necessarily  not  so  minute  as  the  large  scale  map  on 
which  the  above  results  are  based.  •  It  will  be  noticed 
that  the  largest  number  in  this  area  occurred  in 
November,  and  that  the  major  portion  of  these  are  cok- 
cjregated  around  the  open  space  (d)  beside  the  hospital. 

The  date  of  appearance  of  the  eruption  has  been  taken 
as  the  guide  here,  for  it  is  the  most  reliable  and  accurate 
date  obtainable.  If,  therefore,  it  be  desired  to  ascertain 
when  infection  was  first  brought  into  the  houses  marked, 
14  days  before  the  beginning  and  end  of  each  month 
will  give  approximately  (since  the  period  of  incubation 
of  small-pox  is  not  invariable)  the  periods  when  those 
houses  had  infection  conveyed  into  them. 


But  if  the  hospital  were  a  means  of  the  direct  spread 
of  small-pox  (without  any  aerial  diffusion),  and  grounds 


*  By  Mr.  Ed.  Gibbon,  who  possesses  very  complete  knowledge  of 
the  locality,  under  my  supervision. 
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DiAGBAM  showing  the  Pek-centage  of  Infected  Houses  around  the  TEMroiiARY  Hospital  (Dallam  Lane)  at  a  time 
when  the  Hospital  contained  the  largest  number  of  cases  (October  Ist  to  December  31st,  1892).  The  figures 
here  given  are  worked  out  from  a  large  scale  map,  (10  feet  to  the  mile),  and  therefore  represent  a  high  degree 
of  precision.  Houses  through  which  the  circles  passed  were  counted  in  the  zone  in  which  theii-  major  portions  lay. 

N.W.  N.E. 


Note. — Infected  houses  form  the  numerator,  and  the  foiaJ  number  of  houses  form  the  denominator  of  each  fraction. 


TABLE  XLVT. 
SuMMAKY  OP  Dallam  Lane  Ohaet. 


Zones. 

No.  of  Infected 
Houses. 

Total  No.  of 
Houses  in  Area. 

Per-centage  of 
Infected  Houses. 

0 — 100  yards  circle 
100—200  „ 
200—300  „ 
300—400  „ 
400—500  „ 

5 
14 
23 
43 
27 

13 
90 
204 
313 
4.55 

38-4 
15-5 
11-2 
13-7 
5-9 

112 

1,075 

Per-centage  of 
whole  area 
10-4 

Quadrants. 

No.  of  Infected 
Houses. 

Total  No.  of 
Houses  in  Area. 

Per  -oentage  of 
Infected  Houses. 

N.W.- 

N.E.  -          -          .  . 
S.W.  -         -         -  , 
S.E.  -         .         -  . 

4 
18 
28 
62 

46 
317 
269 
443 

8-7 
5-6 
10-4 
14-0 

112 

1,075 

StJB-sECTiON  d. — Relation  between  Position  op  Infected  Houses  and  the  Dibection  and  Fobce  op  the  Wind. 


The  prevailing  direction  and  force  of  the  wind  on 
different  days  are  given  in  Part  IV.  of  this  report  (p.  95) 
in  an  exhaustive  table  supplied  to  me  by  the  courtesy 
of  the  Medical  Officer  of  Health.  The  readings  were 
taken  at  the  Aikin  Street  Hospital,  but  the  distance 
between  the  two  hospitals  is  only  1,000  yards. 

The  prevailing  winds  during  the  months  of  October, 
November,  and  December  were  the  S.W.,  32  days,  and 


the  S.B.,  22  days,  i.e.,  54  days  out  of  a  possible  92. 
There  were  also — 

8  days  northerly  winds. 


20 
1 
1 
1 

7 


N.E. 
E. 
S. 
W. 
N.W. 


1  4 
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If,  ^therefore,  other  causes  of  infection  were  excluded 
the  ISr.E.  quadrant  should  have  been  most  infected, 
N.W.  next,  S.W.  next,  and  S.E.  least.  But  the  per- 
centage of  infected  houses  shows  the  exact  converse  of 
this,  viz.,  S.E.  quadrant  14  per  cent.,  S.W.  10  per  cent., 
N.W.  9  per  cent.,  and  N.E.  6  per  cent. 

The  number  of  infected  houses  is  not,  therefore, 
proportionate  to  the  direction  of  the  wind,  during  the 
three  given  months. 

Faroe  of         During  October  the  records,  so  clearly  preserved  by 
■         the  Medical  Officer  of  Health,  show  that  the  winds  in 
October  were  only  moderate,  the  prevailing  winds  being 
S.W.  10  days,  N.B.  9  days,  and  N,  8  days. 

In  November  the  winds  were  very  light,  the  pre- 
vailing directions  being  S.W.  16  days,  and  S.E.  12 
days. 


In  December  the  winds  were  only  moderate,  the 
prevailing  directions  being  S.E.  10  days,  N.E.  10  days, 
S.W.  6  days. 

The  only  days  during  these  three  months  with  high 
winds  were — 

October  19th,  when  400  miles  IST.  wind  was  regis- 
tered during  the  day. 

December  6th,  when  655  miles  S.W.  wind  was 
registered  during  the  day,  and 

December  12th,  when  355!  miles  W.  wind  was 
registered  during  the  day. 


Stjb-section  e. — Propoktion  of  Inpections  kelative  to  the  Number  of  Cases  in  Hospital. 


If  the  infection  from  a  hospital  or  centre  take  place 
by  aerial  diffusion,  one  would  expect  to  find  that  the 
number  of  infections  bear  a  fairly  direct  proportion  to 
the  number  of  patients  in  hospital  who-  presented  the 
disease  in  an  active  state. 

From  the  Table  XLV.,  p.  67,  ante,  it  will  be  seen 
that  the  largest  number  of  patients  in  the  temporary 


hospital  were  during  October,  November,  and  Decem- 
ber. The  average  of  these  three  months  being  110, 
139,  and  92  respectively. 

That  is  why  these  three  months  were  taken  in  esti- 
mating  the  relative  number  of  infections  in  the  different 
zones.  These  three  months  represent  all  the  conditions 
of  a  "  rising  epidemic." 


StFB-SECTioN  /. — SouECES  OE  Direct  Spread  in  the  Area  around  the  Temporary  Hospital,  exclusive  of 

THE  Factories. 


These  sources  may  be  grouped  under  six  headings : — 

1.  In  investigating  the  question  of  aerial  spread  the 
very  first  thing  to  do  is  to  ascertain  whether  the 
Iwsjjital,  its  patients  and  ofBcers,  are  cut  off  from  any 
direct  communication  with  the  outer  world,  and  the 
outer  world  with  them.  Various  incidents  and  circum- 
stances have  been  mentioned  in  the  preceding  section 
(p.  68),  which  show  beyond  doubb  that  this  was  not  the 
case. 

^2.  The  O'pen  space  beside  the  hospital  (hospital  plan, 
p.  67,  and  photograph,  p.  68)  was  a  very  potent  factor 
in  the  direct  spread  (both  immediate  and  through  a 
third  person).  This  space  was  the  place  of  resort  for 
all  the  peojDle  living  round  it,  and  also  those  coming 
from  a  distance  who  wished  to  communicate  with  their 
relatives  and  friends  in  the  hospital.  Instances  of 
persons  contracting  disease  in  this  way  have  been 
mentioned.    Two  other  instances  may  also  be  given  : — 

The  mother  of  Case  563,  set.  13  (eru  ption  March  7th), 
living  in  Tanner's  Lane,  600  yards  from  the  hospital, 
stated  "  he  was  always  near  the  palings  on  the  open 
"  space  near  the  hospital — no  keeping  him  away  at 
"  that  time." 

Case  607,  ast,  9  (eruption  April  6th),  lived  in  Pier- 
point  Street  rather  less  than  600  yards  from  the  hos- 
pital, but  separated  from  it  by  the  railway  line,  and 
therefore  giving  a  greater  presumption  of  aerial  spread. 
His  mother  stated  that  "  two  weeks  before  the  eruption 

he  "  went  up  to  the  hospital  with  little  M  ,  whose 

"  father  died  in  hospital,  and  peeped  under  the 
"  palings." 

The  mother  of  Case  162  (set.  7,  eruption  October  6th), 
living  in  Owen  Street  (plan,  p.  67),  affirmed  :  "  He  and 
"  plenty  other  boys  got  on  palings,  which  were  very 
"  old,  and  we  leathered  him  off.  Other  mothers  also 
"  strajDped  their  boys  for  the  same.  There  were  also 
"  holes  in  palings  on  other  side  of  rope-walk  through 
"  which  the  children  went  to  watch  the  cases  unloaded 
"  from  the  vans,"  (photograph,  p.  68,  shows  some  of 
these  palings  on  the  left). 

The  children  of  all  the  houses  situated  anywhere  near 
were  in  the  habit  of  playing  on  this  open  space,  and 
like  the  children  of  Cases  193,  363,  and  354,  took  the 
infection  home  to  their  relatives.  In  the  photograph  of 
this  open  space  submitted  (p.  68),  some  children  may 
be  eeen  playing  here. 


3.  Cases  of  delayed  isolation  within  the  area  of  sup- 
posed aerial  diffusion. 

Case  354,  living  in  Owen  Street,  beside  the  hospital 
developed  the  eruption  about  October  12.  He  was  never 
isolated  at  all.   His  wife  who  lived  at  home  with  him,  but 

also  went  daily,  as  waitress,  to  the  "  F  s'  Arms  " 

m  Dallam  Lane,  hard  by,  the  chief  place  of  resort  of  the 
Dallam  forgemen.  She  waited  on  the  visitors  to  this 
inn  and  looked  after  her  unisolated  husband  during 
four  weeks  up  to  November  9th,  when  she  herself 
began  to  sicken  of  the  malady,  having  in  the  meantime 
conveyed  the  disease  to  two  of  the  inmates  at  the  inn 
[vide  infra) ,  and  to  an  indefinite  number  of  the  Dallam 
forgemen,  who  were  supposed  also  to  be  under  the 
influence  of  aerial  diffusion  from  their  proximity  to 
the  hospital. 

It  was  during  the  three  weeks  ending  November  19th 
that  no  fewer  than  43  of  the  Dallam  forgemen  developed 
the  eruption  {vide  Table,  p.  76). 

Annie  W  (Case  43),  living  at  20,  Pierpoint  Street, 

which  is  within  the  500  radius,  the  other  side  of  the 
railway,  developed  the  eruption  on  September  8th,  and 
remained  at  home  until  19th.  Her  brother  worked  as 
a  labourer  all  over  the  Dallam  and  Bewsey  forge  the 
while.  Case  138  came  a  good  deal  in  contact  with  this 
man  and  developed  the  eruption  on  October  4th. 

Annie  C  (Case  49),  eruption  September  9th,  lived 

in  the  same  street,  and  was  at  home  for  10  days  with 
the  eruption  out. 

This  highly-infected  street,  Pierpoint  Street,  where 
so  many  of  the  Dallam  and  Bewsey  forgemen  lived, 
being  separated  by  the  railway  from  the  hospital, 
though  within  500  yards  distance  of  it,  might  be  re- 
garded as  a  good  illustration  of  aerial  conveyance. 
But,  bearing  in  mind  the  gregarious  habits  of  the 
people,  it  is  not  surprising  that  the  disease  should 
spread  in  succession  from  these  and  other  unisolated 
cases  in  the  street. 

Table  XLYII.  gives  the  reference  numbers  of  the 
cases,  and  the  days  spent  at  home  with  the  eruption 
out,  of  persons  who  developed  the  rash  between  October 
1st  and  November  12th  inclusive,  in  the  area  comprised, 
within  600  yards  radius  of  the  hospital  and  in  the  600- 
1,000  zone.  There  were  65  in  the  former  and  28  in  the 
latter,  making  a  total  of  93  cases  of  delayed  isolation 
within  1,000  yards  of  the  hospital.  The  investigation 
was  too  laborious  to  pursue  up  to  the  end  of  December, 
but  this  is  quite  sufficient  to  show  the  extensive  possi- 
bilities of  direct  infection  in  this  area  without  the 
necessity  of  assuming  aerial  diffusion  from  the  hospital. 


APPENDIX, 


718 


TABLE  XLYII. 

Showing  Cases  left  at  Home  for  three  or  more  Days  with 
the  Eruption  out  between  October  Ist  and  November 
12th  inclusive,  within  the  1,000  yards  Area  of  the 
New  or  Temporaky  Hospital. 


0  to  500  yards  Area. 


500  to  1,000  yards  Area. 


123  (3  days)  - 
126  (3  days)  - 
139  (4  days)  - 

145  (3  days)  - 

149  (4  days) ;  151  (4  days) 
152  (4  days. 

157  (3  days)  - 


180  (5  days, 


188  (0  days)  - 

183  (3  'days) ;  179  (4  days)  ; 

212  (9  days). 
186  (never)  ;  190  (never) ; 

193  (4  days) ;  194  (4  days). 


204  (3  days)  - 
209  (3  days)  - 


214  (4  days)  - 

228  (3  days)  ;  229  (4  days) 

233  (4  days)  - 

234  (3  days)  - 
246  (5  days)  - 
243  (4  days)  - 

249  (3  days)  - 
253  (3  days)  - 

Total       -  28  cases. 

297  (8  days)  - 

258  (3  days) ;  259  (3  days)  ; 

274  (li  days). 
267  (3  days)  ;  309  (never)  - 

272  (4  days)  - 

278  (3  days)  ;  279  (3  days)  ; 

294  (4  days). 
290  (4  days)  - 

300  (3  days)  ;  303  (3  days)  ; 

311  (26 days)  ;  312  fS days) 

314  (8  days). 
313  (8  days)  ;  317  (never)  ; 

320  (3  days)  ;  321  (4  days) ; 

330  (8  days)  ;  347  (never). 
310  (7  days) ;  315  (8  days)  ; 

329  (never)  ;  350  (5  days). 

327  (8  days)  ;  353  (6  dais)  ; 
363  (6  days)  ;  305  (6  days). 

341  (5  days) :  352  (5  days)  ; 
360  (  4  days). 

328  (never)  ;  355  (5  days)  ; 
374  (6  days) ;  405  (33  days) 


122  (3  days). 
136  (5  days). 
132  (5  days). 
134  (3  days). 


156   (4  days) ;  169  (15 
days). 


182  (4  days). 


197  (4 days)  ;  203  (6  days) 


Total  -  9  cases. 


254  (3  'days) ;  256  (3 
days). 


281  (G  days). 


265  (never). 


(3 


Total 


Grand  total 


-  37 


65 


284  (3   days)  ;  28, 
days). 

299   (3    days) ;    304  (3 
days). 

342  fnever). 


307, (never)  ;  334  (9 days). 
325  (never) ;  343  (5 days). 

337  (never) ;  345  (20 
days)  ;  358  (7  days)  ; 
385  (11  days). 

351  (never) ;  359  (never). 


Total 


-  19 


Grand  total  -  28 


Temporary  Hospital,  is  a  popular  place  of  resort,  and 
especially  for  the  Dallam  Lane  forgemen,  as  the  forge 
is  on  the  opposite  side  of  the  street.  Among  the  in- 
mates of  this  inn  two  cases  (mother  and  son,  353  and 
454)  arose  in  succession,  infected  from  the  waitress 
just  now  mentioned.  One  of  these  two  cases  was  at 
home  six  days  with  the  eruption  out  (November  10-16), 
and  formed  a  source  for  a  series  of  infections. 

There  are  also  many  little  general  stores  and  shops  Shops, 
within  the  area.     The  following  are  some  instances 
where  cases  arose,  and  where  the  isolation  was  delayed 
(Table  XLVIII.)  :— 

TABLE  XLVIII. 


Note.— The  word  "  (never)  "  in  this  table  should  read  (never  removed 
from  home  at  all). 

4.  Puhlic-homee  and  Shops  where  cases  occurred  within 
the  area. 

There  are  several  touch  frequented  inns  and  beer 
shops  in  this  area.  As  an  instance  the  following  may 
be  mentioned  : — 

There   is    abundant    evidence  to   show    that  the 

"P         Arms  "in  Dallam  Lane,  150  yards  from  the 

O  87729. 


Case  No. 

Day  of 
Rash. 

Day  of 
Removal. 

Kind  of 
Shop. 

Distance 
from  New 
Hospital. 

145 
Other  cases 
later. 
151 

180 

365 

Oct.  5 
Oct.  6 
Oct.  12 

Nov.  10 

Oct.  7 

Oct.  9 

Oct.  16 
(No 
disinfection). 
Nov.  15 

Butcher 
Grocer 

1  Genera  > 
t    Store  S 

450  yards. 
475  „ 

200  „ 

203 

Oct.  16 

Oct.  21 

Greengrocer 

550  „ 

193 

Oct.  16 

Oct.  19 

General 
Store. 

125  „ 

5,  The  gregarious  habits  of  the  inhabitants. 

The  families  of  the  working  classes  of  Warrington 
seemed  very  much  to  live  in  each  other's  houses  in  com- 
mon. The  children  when  not  at  school,  or  at  play  in 
the  streets  or  open  spaces,  have  the  run  of  all  the  houses 
in  the  street.  The  women  when  not  at  house-work 
go  in  and  out  for  a  gossip.  The  men,  if  not  at  work, 
spend  most  of  their  time  in  the  public-houses. 

Case  420  attributed  her  infection  to  the  fact  that  the 
children  of  a  neighbour,  who  developed  small-pox  13 
days  previously,  almost  lived  in  her  house. 

I  found  by  personal  experience  that  the  passage  of  a 
wheeled  vehicle  along  some  of  the  streets  was  quite  an 
event  in  the  lives  of  some  of  these  poor  children.  I 
often  had  a  crowd  of  40  or  50  close  around  me,  and  the 
removal  of  a  patient  in  an  ambulance  was  an  occasion 
which  seemed  to  demand  much  conflict  as  to  who  should 
get  closest  to  it,  and  finally  as  to  who  should  have  the 
privilege  of  riding  off  behind  it. 


6.  Unsuspected  sources  of  direct  infection  from  a 
distance. 

Such  cases  often  require  much  patient  investigation, 
and  many  a  clue  has  to  be  followed  to  a  disappointing 
issue.  Two  examples  of  cases  arising  in  this  area  in 
this  way  may  be  mentioned. 

Case  246,  residing  325  yards  from,  the  hospital,  deve- 
loped the  rash  on  October  27th.  He  walked  daily  right 
across  the  area,  through  Owen  Street,  and  past  the 
hospital  to  his  work  situated  only  250  yards  the  other 
side  of  the  hospital.  But  the  more  obvious  source  of  his 
infection  was  his  sweetheart,  who  worked  at  a  fustian 
cutter's  in  Wakefield  Sti-eet  outside  the  1,000  yards  area. 

Case  179,  residing  330  yards  from  the  hospital,  deve- 
loped the  eruption  on  October  15.  He  walked  daily 
across  the  open  space  beside  the  hospital  and  down 
Dallam  Lane  to  the  brewery,  350  yards  south  of  the 
hospital.  But  the  more  obvious  source  of  his  infection 
was  also  his  sweetheart,  a  fustian  cutter,  who  liyed  quite 
outside  the  area. 


Summary  and  Conclusion. 

Reference  has  been  made  in  this  sub-section  to  the 
many  possible  sources  of  direct  infection  which  existed 
in  the  area  around  the  temporary  hospital,  and  illustra- 
tions given  of  how  the  open  space  beside  the  hospital, 
the  unisolated  cases  at  home  (especially  such  as  lived, 
at  shops),  the  public-houses,  and  the  gregarious  habita 
of  the  inhabitants  may  propagate  the  disease.  Refer- 
ence has  also  been  made  to  the  difficulty  which  some* 
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ROYAL  COMMISSION  ON  VACCINATION  : 


times  presents  itself  iu  the  residual  cases  of  tracing  the 
true  source  of  infection,  even  apart  from  markets, 
theatres,  and  other  places  of  amusement,  where  people 
congregate  together.  A  large  proportion  of  the  cases 
in  this  area  could  be,  and  were,  traced  without  much 
difficulty  to  a  direct  source,  and  I  was  led  to  believe 


that  every  one  of  them  could  have  been  traced  without 
the  necessary  intervention  of  the  hypothesis  of  spread 
by  aerial  currents,  had  the  time  at  my  disposal  been 
unlimited. 

The  spread  among  the  working  people  at  the  Factories 
in  this  area  will  next  be  considered. 


Sub-section  g. — Incidence  of  Small-pox  amongst  the  hands  at  the  Factobies  around  the  Hospital,  and  especially 

at  the  Dallam  and  Bewsey  Fokge. 


In  order,  finally,  to  ascertain  whether  aerial  diffu- 
sion played  an  appreciable  part  in  the  propagation  of 
small-pox  around  the  temporary  hospital  in  the  War- 
rington epidemic,  let  us  examine  minutely  the  incidence 
of  the  disease  among  the  workpeople  employed  at  the 
various  factories  within  500  yards  of  the  hospital. 

The  persons  employed  in  these  works  spent  their  days, 
some  of  them,  like  the  iron  workers  and  fustian  cutters, 
in  a  dusty  atmosphere,  others,  like  some  of  the  brewers, 
in  steam.  All  of  them  spent  the  working  portion  of  their 
lives — that  portion,  be  it  remembered,  in  which  respira- 
tion is  far  more  active  than  at  other  times,  when  at  rest 
or  during  sleep — under  conditions  eminently  favourable 
to  aerial  infection,  if  such  existed.* 

The  hands  were  for  the  most  part  adults,  healthy,  and 
vaccinated.  As  individuals  they  were  strictly  compar- 
able ;  they  differed  only  in  their  work,  the  position  of 
that  work  in  relation  to  the  hospital,  and  the  exposure 
to  infection  at  home  or  elsewhere. 

There  were  ten  works  or  factories  of  any  size  within 
500  yards  of  the  Dallam  Lane  (Temporary)  Hospital. 
Table  XLIX.  gives  a  summary  of  the  particulars 
concerning  them. 

1.  It  will  be  noticed  that  there  seems  to  be,  iu  general 
terms,  a  tendency  for  those  works  nearest  to  be  most 
affected,;,  at  any  rate,  those  within  the  250  to  320  yards 

*  It  has  been  calculated  by  Dr.  Edward  Smith  that  a  man  walking- 
four  miles  an  hour  inspires  lii'o  times  as  much  air  as  a  man  in  the  re- 
cumbent position  (cjuoted  in  Parke's  Hygiene,  Sfch  edition.p.  3. 


zone  are  more  affected  than  those  in  the  400  to  500 
yards  zone.  On  the  other  hand,  an  inspection  of  this 
table  shows  that,  although  the  Dallam  and  Bewsey  Forge 
and  the  Dallam  Lane  Brewery  are  Ijoth  within  the  300 
yards  radius  of  the  hospital,  and  both  abut  on  Dallam 
Lane  ;  nevertheless,  the  first  had  a  case  incidence  of 
3*5  per  cent,  and  the  latter  onlyl'l  per  cent.  This 
important  coincidence  will  be  referred  to  again  directly 
(p.  77). 

2.  It  will  be  seen,  also,  that  the  direction  in  refer- 
ence to  the  hospital  varies  considerably,  most  quarters 
being  represented.  The  prevailing  winds  were  S.W. 
32  days,  and  S.E.  22  days  (see  page  71,  ante).  Neverthe- 
less, it  was  not  the  factories  on  the  N.E.  and  N.W. 
of  the  hospital  which  were  most  affected. 

3.  These  particulars  refer  to  the  three  months 
October  to  December  1892  when  the  largest  number  of 
cases  were  in  hospital,  and  the  epidemic  was  on  the 
rise,  therefore  this  source  of  infection  was  at  this  time 
at  its  maximum. 

The  occurrence  of  small-pox  among  the  different 
workpeople  at  work  in  the  area  round  the  hospital  does 
not,  therefore,  on  the  surface,  satisfy  three  of  the  four 
conditions  mentioned  on  page  69,  ante,  as  necessary  to 
establish  the  theory  of  aerial  spread. 

It  will,  moreover,  be  remembered  that  if  the  hospital 
itself  be  a  source  of  direct  infection  it  is  only  natural 
that  those  nearest  should  be  most  affected.  We  shall 
see  that  it  was  a  direct  source  of  infection,  and  that  many 
other  sources  of  direct  infection  were  in  operation  to 
spread  the  disease  among  these  workmen  (p.  76). 


TABLE  XLIX. 


Pabticulaes  of  the  position  of  the  Factobies  m  the  500  yards  Area  around  the  temporary  Small-pox 
Dallam  Lane  and  the  Incidence  of  Small-pox  amongst  the  Workpeople,  during  the  Months 
November,  and  December  1892,  arranged  in  Order  of  Distance  from  the  Hospital. 

Hospital  in 
of  October, 

Jfote. — These  figures  do  not  necessarily  correspond  with  those  given  iu  Table  EV.,  which  refer  to  a  different  period  of  time. 

Name  of  Works. 

Kind  of  Work  done. 

Distance  of  centre 
of  Works  from 

centre  of  Hospital, 
and  Direction. 

No.  of 
Hands 
Employed.* 

No.  of  Hands  who 
developed  Rash  from 
1st  Oct.  to  31  Dec. 
1892.  t 

Per- 
centage 
Attack- 
rate. 

Remarks. 

London  and  North-Western 
Railway  Engine  Sheds. 

Manufacturer  of  loco- 
motives. 

250  yards  N.W.  - 

253 

VII.          IX  ' 
7,     15^  546 

II.  XI. 

248  ^,       246  -g-, 

XII  VIII. 

353  — •,  458^, 

XII. 

347  ^ 

2-7 

Dallam  and  Bewsey  Forge  - 

Iron  manufacture 

250     „    S.W.  - 

2,075 

69,  see  Table  LI. 

3'3 

Dallam  Wire  Works,  Smith 
and  Son  (adjacent  to  and 
practically  part   of  the 
foregoing). 

Dallam  Lane  Brewery,  P. 
Walker  and  Son. 

Wire  drawing 
1 

Brewing,  &o.  - 

275     „  S. 

300     „    S.S.E.  - 

120 

364 

10 

X  XI 

4,  303  -J,  296 

X.  XII. 
179  Y,  311-^ 

8-3 
1-1 

Longford  Wire  Co.  - 

Wire    drawing  and 
annealing. 

320    „  E.N.E.  - 

149 

XI.  XI. 

3,  187  -g-,  462 

214  ^. 

4 

2-0 

Chandos  Eoundry  - 

Iron  making  - 

400    „    S.S.E.  - 

25 

0 

0 

Wilkinson's  - 

Velvet  cutting 

435     „    E.N.E.  - 

90 

0 

0 

Wiawick  Road  Tannery  - 

Sizing  - 

450     „    S.S.E.  - 

55 

XII. 

1,  352 

1-8 

Orford  Lane  Glass  Works, 
Ed.  Bolton  and  Sons. 

Sorting  glassware 

480    „    S.E.  - 

92 

1, 114  n.. 

1-0 

VTarrington  Wire  Rope  Co. 

Wire  rope  making 

600    „    S.S.W.  - 

86 

0 

*  Supplied  by  the  courtesy  of  the  managers  of  the  respective  works. 

t  Result  of  personal  inquiry,  checked  by  particulars  from  the  respective  managers. 
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Kind  of  WorTc. 

The  nature  of  their  work  may  be  regarded  as  an 
important  factor  in  the  aerial  propagation  of  the 
malady  amongst  them,  but  it  is  an  extremely  difficult 
one  to  gauge.  Free  movement  of  air  and  ventilation 
is  necessary  to  them  all,  and  by  the  courtesy  of  the 
managers  I  had  the  opportunity  of  visiting  these 
works.  The  ii-on  and  wire-work  is  a  dirty,  dusty,  and 
generally  a  hot  trade.  Brewing  and  tanning  are 
cleaner,  but  the  former  is  attended  by  steam.  Velvet- 
cutting  is  a  very  dry,  dusty  occupation,  carried  on 
almost  entirely  by  girls.  ■ 

There  seemed  in  the  Warrington  epidemic  to  be  no 
workers  amongst  whom  small-pox  spread  with  such 
rapidity  as  amongst  the  velvet —  or,  as  they  are  called, 
the  fustian-cutters,  and  if  infection  was  being  carried  for 
320  and  435  yards,  these  women  and  girls  should  at  this 
time  certainly  have  been  largely  affected  ;  especially  in 
that  shop  lying  B.JST.E.  of  the  hospital  where  90  girls 
were  working  daily,  for  there  were  32  days  of  prevailing 


S.W.  wind.  In  the  early  part  of  1893  small-pox  was 
introduced  amongst  Wilkinson's  hands  by  direct  infec- 
tion and  spread  with  great  rapidity,  but  not  a  single 
case  arose  amongst  them  in  the  last  three  months  of 
1892,  when  the  hospital  was  full  to  overflowing,  and  the 
prevailing  wind  blew  their  way. 

Ailack-rate. 

It  is  unnecessary  to  give  all  the  data  collected  con- 
cerning all  the  factories  within  the  1,000  yards  radius 
with  the  same  detail  as  the  Dallam  and  Bewsey  Forge. 
Similar  conditions  applied  to  them  as  to  the  latter,  and 
in  all  there  was  a  remarkable  absence  of  unexplained 
infections.  This  is  particularly  so  as  regards  the 
Dallam  Lane  Wire  Works  which  had  so  high  an  attack- 
rate,  p.  74).  These  works  are  practically  part  of  the 
Dallam  and  Bewsey  Forge.    Their  entrance  is  exactly 

opposite  the  F  -'s  Arms,  where  most  of  the  men 

contracted  the  disease  ;  this  fact,  and  the  other  causes 
of  direct  infection,  are  quite  sufficient  to  account,  by 
direct  infection,  for  the  number  of  hands  attacked. 


Its  Fosiiion. 

We  will  now  examine  the  incidence  of  the  disease  at 
the  Dallam  and  BeWt-^y  Forge,  close  beside  the  tem- 
porary hospital,  which  employed  the  largest  number  of 
workiDCople  (2,075),  covered  the  largest  area,  and  also 
had  a  high  attack  rate  (3  "4). 

These  are  large  iron  works  covering  a  triangular 
area  nearly  f  square  mile  in  extent,  lying  along  the 
western  side  of  Dallam  Lane,  which  alone  separates 
them  from  the  hospital  at  its  northern  end  (vide  Map  I.)- 
There  are  some  railway  tracks  beside  the  lane,  but 
they  are  quite  flush  and  do  not  form  any  barrier,  and 
several  entrances  exist  down  the  lane. 

Originally  these  works  belonged  to  two  firms,  the 
northern  half,  known  as  the  Dallam  Forge,  and  the 
southern  half,  the  Bewsey  Forge.  Now  they  are  com- 
pletely amalgamated.  The  apex  of  the  triangle  is  to 
the  north,  opposite  the  entrance  to  the  hospital ,  where 
there  is  also  an  open,  gateless  entrance  to  the  forge  for 
the  Dallam  men.  The  southern  end  or  base  is  just 
within  the  500  yards  radius.  The  centre  point  lies 
250  yards  south-west  of  the  hospital. 

TABLE  XXIY. 
Showing  Number  of  Peesons  working  at  the  Dallam 
and  Bewsey  Fobge  who  developed  the  Small-pox 
Eash  in  each  Week  throughout  the  Epidemic. 


Small-pox  at  the  Dallam  and  Bewsey  Poege. 

8j)read  amongst  the  Employes. 


Date. 

No. 

1892. 

Week  ending — 

August  27  - 

2 

September  3 

2 

10 

0 

17 

0 

24 

1 

October  1 

1 

„  8 

3 

„  15 

4 

„  22 

4 

„  29 

4 

During  October, 

November  5 

3 

total  16 

12 

36 

19 

4 

26 

5 

During  November, 

December  3 

1 

total  48 

„  10 

1 

17 

0 

24 

1 

„  31 

2 

During  December, 

total  5  - 

1893. 

January  7 

1 

„  14 

0 

«  21 

0 

„  28 

1 

February  4 

0 

„  11 

0 

„  18 

0 

25 

0 

March    4  - 

0 

„      11  - 

0 

„      18  - 

1 

„      15  - 

1 

April  1 

1 

„      H  - 

1 

,.    15  - 

2 

„    22  - 

0 

„    29  - 

1 

None  after  this  date. 

Total 

83 

These  workpeople  were  very  early  involved  in  the 
epidemic  (p.  14),  and  also  very  extensively. 

Table  XXIV.,  here  reproduced  from  p.  44,  gives  the 
weekly  numbers  of  those  who  were  attacked  with  small- 
pox.   It  will  be  seen  that — 

During  October,    16  jaersons  developed  the  eruption. 
,,       November, 4S     ,,  ,, 
,,       December,  5     ,,  ,, 
The  heavy  incidence  (36   cases)    during  the  week 
ending  November  12th  is  a  point  worthy  of  particular 
notice. 

The  chief   cause  of  the  sudden   outburst  will  be 

referred  to  on  p.  76,  namely,  the  waitress  at  the  F  's 

Arms.  The  probable  reason  of  the  succeeding  decline 
of  cases  among  these  men  is  referred  to  on  p.  44.  The 
position  of  the  department  where  each  of  these  36  cases 
worked  when  they  contracted  the  disease  is  given  below. 


Position  of  the  Foege-men  who  develo])ed  the  Eash 
during  the  week  ending  November  12th. 

4  out  of  the  82  men  employed   at   the  11"  bar 
mill  (10).* 

1  out  of  the  84  men  employed  at  the  warehouse  (13). 

15        „     349  „  „  7  and  8  inch  bar 

mills  (12). 

2  out  of  the  178  men  employed  at  the  boiler  and 
bridge  yard  (9). 

6  out  of  the  149  men  employed  at  the  foundry  and 
pattern  shop  (11). 

3  out  of  the  329  men  employed  at  the  plate-mill  (8). 

1         „       109  „  „  scrapping 

forge  (2). 

1  out  of  the  52  men  employed  at  the  wire-rod  mill  (1). 
3  men  worked  all  over  the  forge. 


In  Table  LI.,  at  the  end  of  this  section,  are  given  par- 
ticulars of  all  cases  among  the  Dallam  and  Bewsey 
workmen  from  the  point  of  view  now  under  considera- 
tion, together  with  remarks  upon  the  source  of  infection 
of  those  during  September  and  October. 


Conditions  necessary  to  prove  Aerial  Convection. 

Next,  let  us  see  if  the  facts  as  regards  the  spread 
in  the  different  departments  comply  with  the  conditions 
mentioned  on  p.  69. 

1.  The  question  of  the  direction  of  the  wind  has  not 
much  bearing,  as  all  the  departments  are,  generally 
speaking,  in  one  direction  from  the  hospital,  they  all 
lie  within  the  S.W.  quarter. 

2.  As  regards  the  numbers  in  hospital  we  are  taking 
the  three  months  when  the  hospital  was  twice  as  full 
as  at  any  other  time. 

3.  As  regards  the  proportion  of  those  attacked,  and 
whether  it  varies  with  the  distance  from  the  hospital, — 
Table  L.  (top  of  next  page),  gives  the  results  of  my 
inquiries.  It  will  Ije  seen  from  column  6  that  there  is 
some  genei'al  varying  of  pro])ortion  with  the  distance 
from  the  hosi^ital,  and  this  fact  therefore  answers  one 
of  the  preliminary  tests. 

*  The  numbers  following  the  mills  are  the  reference  numbers  to  their 
position  on  Map  I.  (at  end). 
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ROYAL  COMMISSION  ON  VACCINATION  : 


TABLE  L. 

Showing  Pee-centages  of  People  Attacked  in  the  diffe- 
rent Departments  of  the  Dallam  and  Bewsey 
Forge. 


1. 

Shed  or  Mill. 

Reference    No.  » 
on  Map.  I. 

3. 

Distance 
of  Centre 
of  Mill 
from 
Hospital. 

Total  No.  of 

Hands  ^ 
employed. 

No.  of  Cases.  ?" 

6. 

1 

(D 
U 
U 
& 

11"  and  14"  bar  mills 

10 

150  yards 

82 

7 

8-5 

9  and  10"  bar  mills 

13 

170    „  - 

84 

7 

8-4 

Dallam  Forge  and  7"  and  8" 

12 

200    „  - 

349 

22 

6-3 

mills. 

Boiler  and  bridge  yard  - 

9 

225    „  - 

178 

6 

3-3 

Foundry,  joiners,  and  pattern 

11 

250    „  - 

149 

8 

6-3 

shop. 

Plate  mill,  smithy,  fitting  and 

8 

275    „  - 

329 

11 

3-3 

wheel  shop. 

No.  3  forge 

6 

350    „  - 

88 

1 

I'l 

10"  and  11"  hoop  mills,  No.  3 

7 

375    „  - 

210 

3 

1-4 

sheet  mills. 

No.  2  forge 

5 

375    „  - 

86 

1 

11 

No.  1  forge 

4 

400    „  - 

86 

0 

0 

8"  and  9"  hoop  mills,  Ncs.  1,  2, 

3 

440     „  - 

274 

5 

1-8 

and  4  sheet  mills. 

Scrapping  forge  - 

2 

450    „  - 

109 

4 

3-6 

Wire  rod  mill 

1 

475     „  - 

52 

3 

5-7 

Clerks  and  hands  all  over  forge 

104 

5 

4-9 

Particulars  supplied  by  th(!  courtesy  of  the  manager  of  the  works 
Mr.  Thos.  Morris.  Probably  the  hands  working  "  all  over  forge  "  have 
been  included  among  those  of  the  several  mills. 


4.  But  before  adopting  the  theory  of  the  spread  by 
aerial  currents  to  account  for  the  higher  proportion 
nearer  the  hospital,  let  us  see  lirst,  whether  the  hos- 
pital itself  formed  a  direct  source  of  infection,  and 
secondly,  whether  there  were  other  sources  of  direct 
infection  to  these  men, 

(1.)  Hospital  a  source  of  direct  Infection  to  the  forgemen. 

Facts  have  been  revealed  in  the  preceding  pages 
which  show  that  the  hospital  itself  was  undoubtedly 
capable  of  forming  a  centre  of  direct  infection.  Now 
this  was  especially  so  for  the  Dallam  men,  that  is 
those  men  employed  in  the  northern  and  nearer  part 
of  the  great  iron  works,  for  there  existed  an  entrance 
(marked  /  on  Map  I.  and  plan  of  hospital)  through 
which  it  was  the  common  practice  for  them  to  pass  in 
and  out  to  work.  This  gate  was  never  during  the  whole 
of  the  epidemic  completely  shut,  and  it  was  not  until 
the  first  week  in  November  that  the  barricades  (marked 
e  e  on  Map  I.  and  plan  of  hospital)  were  placed  across 
Dallam  Lane.  But,  even  then,  all  this  did  was  prac- 
tically to  convert  the  upper  part  of  the  iron  works  into 
continuity  with  the  hospital  curtilage. 

It  will  be  remembered  that  the  heaviest  incidence 
amongst  the  forgemen  was  during  the  second  week  of 
November. 

Now,  as  we  have  seen,  a  number  of  the  men  from  this 
forge  were  constantly  in  the  hospital  under  treatment, 
and  many  instances  came  under  mj^  notice  where /or^e- 
men  contracted  the  disease  hy  communicating  vnth  thevr 
felloiv  worhmen  in  hospital.  And  again,  the  open  space 
on  the  east  of  the  hospital  was  another  most  vulnerable 
point,  and  several  instances  came  to  my  knowledge 
where  forgemen  had  apparently  contracted  small-pox 
by  holding  communication  with  their  fellows  on  this 
side  also. 

It  seemed  to  me  that  the  circumstances  j  nst  mentioned 
were  quite  sufficient  to  account,  noli  only  for  the  large 
number  of  men  attacked  in  the  Dallam  Forge,  but  also 
that  the  larger  number  should  be  attacked  in  those 
departments  nearest  to  the  hospital. 

(2.)  Other  possibilities  of  direct  Infection  to  the  forgemen. 
As  regards  other  possibilities  of  direct  infection  they 
were  very  numerous   and  may  be  divided  into  four 
groups : — 

(1,)  Previous  cases  in  their  own  homes  of  which  a  large 

number  came  under  notice. 
(2.)  Unisolated  cases  living  near  them  at  home  whom 

they  visited. 

(3.)  Unisolated  cases  in  their  fellow- workmen's  homes 
or  other  means  of  mediate  infection  by  a  third 
person. 

(4.)  Visits  to  infected  public-hoases  and  shops. 


In  Table  LI.  some  remarks  are  appended  to  each 
case  as  to  the  source  of  infection  during  September 
and  October. 

No  doubt,  after  the  arrangement  of  the  gate  (/)  just 
alluded  to,  opposite  the  hospital,  the  most  potent  source 
of  infection  at  the  Dallam  and  Bewsey  Forge  was  a  public 
house  to  which  the  men  largely  resorted,  situated  on 
the  opposite  side  of  Dallam  Lane,  and  known  as  the 
"  F  Arms."  Here  it  was  that  the  wife  of  an  unre- 
cognized and  unisolated  case  waited  upon  them  from  the 
12th  October,  when  her  husband  developed  theWuption, 
till  the  11th  November,  when  she  herself  developed  the 
rash.*  It  was  here,  also,  that  two  of  the  inmates  con- 
tracted small-pox  from  the  same  source,  and  they  also 
were  unisolated  for  some  days.  And  there  were  also, 
in  this  neighbourhood,  a  good  many  small  beer  shops 
and  general  shops  where  cases  occurred,  and  some  of 
them,  as  Case  376,  were  never  removed. 

The  following  are  interesting,  not  only  as  instances 
of  direct  infection  to  the  Dallam  and  Bev^sey  Forge 
men,  but  also  as  examples  of  the  way  in  which  small- 
pox may  be  spread  : — 

Martha  E  developed  the  rash  on  17th  August; 

remained  at  home  one  month.  During  all  that  time 
hei-  father  and  one  of  her  brothers  worked  in  the 
puddling  mill,  and  another  brother  worked  as  a 
labourer  all  over  the  forge.  There  was  no  disinfection 
after  she  was  removed  on  9th  September,  for  two 
weeks. 

A  man  H  developed  the  rash  on  16th  September. 

and  was  never  removed.  His  next-door  neighbour,  who 
came  to  see  him  frequently,  worked  in  the  11  and  14  inch 
bar  mills  all  the  while,  and  finally  took  the  disease. 

A  man  S  developed  the  rash  on  7th  October,  and 

was  unisolated  till  21st  October.    A  man  named  M  , 

living  in  the  same  house,  worked  from  the  7th  to  the 
15th  October  at  the  Foundry,  when  he  finally  developed 
the  eruption  himself. 

A  man  T  developed  the  rash  on  8th  November, 

and  was  not  removed  till   16th   November.    A  man 

named  B  ,  living  in  the  same  house,  worked  at  the 

plate  mill  all  the  time. 

Eichard  W  developed  the  rash  on  9th  November, 

and  was  never  removed ;  his  daughter  developed  the 
rash  on  December  2nd,  and  was  also  never  removed. 
Both  of  them  were  about  the  house  all  the  time.  Two 
sons  worked  in  the  smithy  and  in  the  ofiice  respectively, 
all  the  time,  except  during  two  weeks  after  the  second 
case. 

Walter  R   developed  the  rash  on  the  10th  No- 
vember, and  was  never  isolated,  but  was  about  the 
house  all  the  time.  His  father  and  brother  worked 
about  in  diff'erent  parts  of  the  Bewsey  Forge  all  the  while. 

A  man  R  developed  the  rash  on  the  9th  Novem- 
ber ;  he  was  never  isolated.  His  father  and  brother 
worked  at  the  forge  all  the  time,  until  the  father 
developed  the  rash  on  the  29fch  November. 

Charles  S  developed  the  rash  on  30th  October  ; 

he  was  both  unisolated  and  unrecognised.  His  brother 
worked  as  a  painter  all  over  the  forge  all  the  time,  until 
he  and  a  sister  developed  the  eruption  on  the  12th  of 
November. 

John  H  developed  the  rash  on  the  11th  Novem- 
ber and  was  never  isolated.  A  man  living  in  the  same 
house  worked  as  a  labourer  in  different  parts  of  the 
forge  until  tlie  22nd  November,  when  he  also  took  the 
disease. 

Anne  D         developed  the  rash  on  the  8th  September. 

Her  stepfather  worked  "  up  and  down  "  the  Bewsey 
Forge  until  she  was  removed  on  the  19th  of  that  month. 

George  H  lived  in  Portland  Street,  which  is  within 

the  500  yards  area.  He  worked  at  the  Dallam  Wire  Mill, 
and  developed  the  rash  on  the  21st  October.  Never- 
theless, the  real  source  of  his  infection  was  his  brother, 
who  developed  the  rash  15  days  before,  and  whom  he 
frequently  visited  at  that  time,  although  he  lived  at 
some  little  distance. 

Herbert  S  developed  the  rash  on  October  13th. 

He  worked  at  the  puddling  mill  of  the  forgo  and  lived 
in  Erwood  Street,  also  within  the  500  yards  area ;  but 
the  real  source  of  his  infection  was  his  wife,  who  nursed 
Case  122,  lli  days  previously,  and  who  conveyed  the 
infection  home  to  him. 

Thomas  P         (Case  63)  developed  the  rash  on  20th 

September.  He  was  the  fifth  person  to  be  attacked 
at  the  Dallam  and  Bewsey  Forge,  but  the  real  source  of 

his  infection  was  his  mother-in-law,  Mrs.  M  ,  who 

used  to  come  in  and  out  at  the  same  time  that  she  was 
nursing  the  C  s  (Cases  57,  98,  and  112). 

*  It  was  during  the  week  ending  November  12tli  that  36  cases  arose 
amongst  the  forgemen.   (Table,  p.  75  ante.) 
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Summary  and  Conclusion 

It  has  been  mentioned  that  in  the  early  part  of  the 
epidemic  the  cases  .ai'ose  chiefly  beside  the  Old  or 
Borough  Hospital,  and  that  after  iSeptember  19tli,  when 
the  oases  were  transferred  and  admitted  to  the  Tem- 
porary or  improvised  Hospital,  they  arose  chiefly 
beside  the  latter.  But  a  closer  inspection  of  the  facts 
shows  that  the  infected  houses  in  both  instances  were 
grouped  around  centres,  lying  not  within  the  respective 
Hospitals  themselves,  but  in  open  spaces  situated  in  the 
neighhourhood  of  the  Old  and  Temporary  Hospitals  re- 
spectively (b,  c,  and  d  in  Map  I.).  There  is  good 
evidence  to  show  (1)  that  these  spaces,  where  the 
children  played,  and  the  neighbours  gossiped,  were 
important  factors  in  the  propagation  of  the  disease ; 
(2)  that  the  unisolated  cases  in  the  houses  around  these 
space  swere  potent  sources  of  rfireri  infection;  (3)  and 
that  (as  an  inevitable  consequence  of  the  hasty  action 
of  tlie  authorities  when  in  presence  of  a  panic)  both  of 
the  hospitals  were  themselves  sources  of  direct  and 
mediate  infection. 

There  are,  however,  two  circumstances  which  seem 
to  speak  in  favour  of  the  possibility  of  spread  by  aerial 
currents,  viz. : — 

(1.)  The  high  attaciz-rate  at  the  Dallam  and  Bewsey 
Works,  adjacent  to  the  Temporary  Hospital. 

(2.)  The  per-centage  of  each  department  of  those 
works  varying  in  some  degree  with  the  distance  from 
the  hospital. 

On  the  other  hand,  there  are  three  important  conside- 
rations which  are  against  this  view,  viz. : — 

(1.)  That  both  of  the  facts  just  mentioned  are  other- 
wise explicable,  the  hospital  having  been  a  source  of 
direct  infection  on  both  its  B.  and  W.  sides  and  through 
the  gate  of  the  works ;  and  the  facts  are  also  largely 

explicable  by  the  infection  from  the  "F  Ai-ms," 

and  many  other  direct  sources  which  have  been  enume- 
rated on  p.  76. 

(2.)  The  fact  which  seems  to  me  to  tell  most  against 
the  aei'ial  view  was  one  similar  to  the  exemption  from 
unexplained  sources  of  infection  in  the  workhouse 
cases,  adjacent  to  the  old  Fever  Hospital,  mentioned 
on  p.  66. 

Walker's  Brewery,  a  large  establishment  employing 
364  hands,  is  situated,  like  the  Dallam  and  Bewsey 
Forge,  within  300  yards  radius  of  the  new  hospital. 
Yet,  not  only  was  the  attack-rate  in  this  brewery 
considerably  smaller,  but  all  the  four  cases  which 
occurred  there  are  perfectly  well  explained  by  direct 
infection.  Thus,  Case  179  developed  the  eruption  on 
October  15th,  having  contracted  the  disease  from 
"  sweethearting  at  Piatt's  fastian  cutting  shop,"  from 
which  shop  eight  cases  were  removed  in  succession 
about  this  time.  Case  303  developed  the  rash  on  Novem- 
ber 17th,  having  contracted  the  disease  from  an  adja- 
cent house  which  became  infected  14  days  before. 
Case  311  developed  the  rash  on  November  7th,  having 
contracted  the  disease  from  his  wife,  who  developed  the 
eruption  14  days  previously.    Case  296  developed  the 

rash  on  November  6th.    This  man  (M  )  was  obliged 

to  walk  from  his  home  to  his  work  down  Stamford 
Street  beside  the  hospital,  at  that  time  not  adequately 
shut  off'  from  the  open  space,  which  was  a  source  of  so 
many  direct  and  mediate  infections.  It  was  some  time 
before  any  more  satisfactory  evidence  as  to  this  man's 
infection  appeared.  At  length  I  ascertained  that  he 
spent  the  whole  of  one  Friday  evening  at  a  beer-house, 

sitting  close  beside  a  man  named  Thos.  D  ,  whose 

wife  had  developed  the  eruption  the  day  before,  and 
had  only  just  been  removed  to  the  small-pox  hospital 

that  day  (Oct.  21).    Thirteen  days  later  M  sickened, 

and  on  Sunday  morning,  November  6,  developed  the 
eruption,  15  days  after  the  incident. 

(3.)  Again,  why  were  the  90  fustian-cutters  at  Wilkin- 
son's, who  were  only  135  yards  further  away  in  a 
different  direction,  and  the  25  forgomen  at  the  Chandos 
Foundry,  who  were  only  100  yards  further  away  in 
the  same  direction  as  the  Brewery,  wholli/  exempt  from 
small-pox  during  these  tbree  months,  if  aerial  convec- 
tion, was  in  operation  ?  Or  again,  why  were  the  War- 
rington Wire  Kope  Works  exempt  if  small-pox  infection 
can  be  carried  to  such  a  distance  P  The  facts  relating 
to  the  other  works  are  similar  to  those  concerning  the 
Brewery,  and,  so  as  not  to  overburden  this  Report  with 
detail,  only  those  referring  to  the  brewers  arc  repro- 
duced. 

Perhaps  it  may  still  be  asked  why  was  the  attack-rate 
in  this  Brewery,  compared  with  that  in  the  Forgo  so 


S  IIEGAIILS  AijltlAL  SPKEAD. 

small  ?  The  brewers  were  not  re-vaccinated  till 
November  17th  and  24th  (when  337  were  done),  and 
up  to  that  time  they  were  exposed  to  all  the  influences 
of  a  rising  epidemic,  the  hospital  (opened  September 
19)  was  full,  and  the  centre  of  the  brewery  was  prac- 
tically as  close  as  the  centre  of  the  forge ;  and  finally, 
if  the  aerial  diS'usion  of  small-pox  had  been  in  opera- 
tion, the  brewers  ought  to  have  been  more  infected 
with  the  small-pox,  for  they  spent  their  days,  when 
respiration  is  far  the  most  active,  at  near  distance  from 
the  hospital ;  and  many  of  them  walked  to  and  from 
work  across  the  open  space  beside  the  hospital.  Every 
possible  source  of  information  was  exhausted  to  eluci- 
date the  exemption  of  the  brewers,  fastian-cutters,  the 
Chandos  Iron  Workers,  and  other  workers  from  un- 
explained infections,  and  the  only  possible  explanation 
was  that  the  aerial  convection  of  small-pox  was  not  in 
operation.  The  real  reason  why  so  few  of  the  brewers 
were  attacked  was  because  they  were  not  exposed  to  such 
potent  sources  of  direct  infection  as  the  forgemen. 
The  entrance  to  the  brewery  was  not,  like  the  northern 
entrance  to  the  forge,  in  direct  continuity  with  the 
entrance  of  the  temporary  hospital  (p.  76) ;  the  brewers 
had  not,  like  the  forgemen,  unisolated  cases  of  small- 
pox, or  relatives  of  small-pox  cases  wandering  about 
their  midst  (pp.  9,  14,  and  76)  ;  nor  did  they  communi- 
cate with  their  fellow  workmen  in  hospital  (p,  76) ;  and 
finally,  having  an  ample  supply  of  beer  they  had  no 

occasion  to  visit  the  "  F  s  Arms"  and  other  places 

(p.  76).  The  absence  of  these  and  other  sources  of 
direct  infection  sufliciently  explains  the  comparatively 
low  attack-rate  among  the  brewers.  And,  as  we  have 
seen,  every  single  case  was  ti'aceablo  to  direct  infec- 
tion. 


Conchision. 

Finally,  as  regards  the  whole  subject  of  the  conveyance 
of  small-pox  to  a  distance  through  the  air,  it  is  of  course 
conceivable  that  a  person  exposed  to  a  direct  source, 
and  to  a  mediate  source,  and  also  to  an  aerial  current  of 
small-pox  infection,  may  have  contracted  the  disease 
from  any  one  of  these  sources,  albeit  exposed  to  all  three. 
In  that  case  to  establish  the  possibility  of  a  direct 
source  does  not  absolutely  exclude  the  others. 

Nevertheless,  speaking  from  my  own  experience  at 
Warrington,  in  those  cases,  and  they  formed  the  majority, 
where  there  was  time  to  thoroughly  follow  up  the  clues 
as  to  infection,  a  direct  som-ce,  or  else  a  mediate  source 
of  infection  invariably  became  apparent,  without  re- 
course to  the  hypothesis  of  aerial  convection. 

The  disease  always  seemed  by  me  to  spread  directly 
along  the  lines  of  human  contact. — which  are  doubtless 
very  much  controlled  by  the  position  of  a  person's 
habitation.  For  this  reason,  therefore,  it  is  not  sur- 
prising to  find  that  the  cases  should  appear,  when 
marked  on  the  maps,  in  localised  groups. 

The  exemption  of  two  such  important  communities 
as  the  inmates  of  the  Workhouse  and  the  workers  at 
the  Bi-ewery  from  any  cases  arising  within  them,  which 
^could  not  more  reasonably  be  explained  by  direct 
infection,  seems  to  me  to  be  against  the  view  that 
conveyance  by  aerial  currents  was  in  operation  at  all. 

The  persons  living  in  the  Workhouse  s]ient  their 
whole  days  and  nights  in  the  closest  possible  proximity 
to  the  old  hospital.  How  was  it  that  there  is  such  an 
absence  of  unexplained  sources  of  infection  P  Let 
reference  be  made  once  more  to  that  accurate  and  lucid 
accotmt  by  the  Matron  of  the  spread  by  direct  infection 
in  the  Workhouse  buildings,  which  has  been  summarised 
on  pp.  13  and  14,  ante.  Her  facts  and  dates  were  most 
clearly  and  forcibly  stated,  and  resisted  the  severest 
cross-examination.  And  again,  the  workers  at  the 
Brewery,  breathing  five  times  as  much  germ-laden  (P) 
air  all  day  as  men  do  in  repose  at  night,  contributed 
only  four  cases  out  of  a  stafl"  of  364  men,  and  there  was 
no  instance  of  unexplained  source  of  dii-ect  infection 
among  them. 

On  these  grounds,  therefore,  and  in  view  of  the  facts 
set  forth  in  this  and  the  three  preceding  sections,  it 
may  be  affirmed  that  the  diffusion  of  small-pox  by  aerial 
currents  as  above  defined,  was  not  an  appreciable  factor 
in  the  Warriiagton  epidemic  ;  smd  further,  that  a  close 
examination  of  the  facts  renders  it  unnecessary  to 
assume  any  such  hypothesis. 
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TABLE  LI — continued. 
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PART  IV. 

Position  and  Sanitary  Condition  of  Warrington;  Social  and 
Hygienic  Condition  of  the  People ;  Meteorology. 


Having  dealt  in  preceding  parts  with  vaccination  and  other  means  specially  directed  to  the  prevention  of 
small-pox,  it  will  be  necessary,  in  conclusion,  to  consider,  without  too  much  detail,  the  effect  of  the  environments 
of  the  individual  and  various  social  and  medical  conditions  which  may  in  a  more  or  less  direct  manner  affect  («) 
the  spread  of  the  infection  of  small-pox,  or  (6)  the  severity  of  the  disease,  and  to  present  them  with  a  view  to 
ascertain  whether  they  may  be  regarded  as  contributory  causes  of  the  epidemic  now  under  consideration. 


There  will  be  seven  sections  : — 

Page. 

I.  The  topography,  area,  and  geology  of  the  town        -             -            -  -  -  -  81 

II.  Vital  statistics  and  the  relation  of  small-pox  to  occupation  and  social  class  -  -  -  SJ? 

III.  Health  of  the  community,  prevalence  of  zymotic  and  other  disease       -  -  -  -  88 

IV.  Habits  and  social  conditions  of  the  people              -             -             -  -  -  -  91 

V.  Sewerage  and  disposal  of  refuse               -             -            -            -  -  '-  -92 

VI.  Water  and  food  supply              -             -            -             -            -  -  -  -93 

VII.  The  weather               ■             ...             .             .  .  .  .94 


SECTION  I.— POSITION",  HOUSES,  AEBA,  AND  SOIL  OP  THE  TOWN. 


Warrington  is  a  manufacturing  town  situated  in  the 
southern  part  of  Lancashire  a  little  to  the  south  of,  and 
midway  between,  Liverpool  and  Manchester. 

It  was  incorporated  as  a  borough  in  1847,  and  the 
present  confines  of' the  borough  (■yicZe  Map  I.  at  end), 
gives  an  area  of  2,004  acres. 

It  is  built  on  the  north  bank  of  a  bend  of  the  river 
Mersey,  whose  sluggish  stream  is  much  polluted  with 
trade  produce  and  sewage.  The  town  itself  is  situated 
on  a  low-lying  plain. 

Pour  lines  of  railway  run  through  or  beside  it.  and 
there  were  at  the  time  of  my  visit  (1892-3)  147  factory 
chimneys  emitting  black  smoke  daily,  Sundays  only 
excepted. 

A  perpetual  smoke  hangs  over  the  city  like  a  pall, 
through  which  the  sunlight  only  occasionally  penetrates, 
and  which  seems  to  cast  a  shade  over  the  inhabitants, 
whose  sombre  faces  are  a  faithful  index  of  their  habits 
and  occupations. 


Streets  and  S-paces.    {See  map  I.) 

The  streets  are  paved  with  the  usual  granite  cubes, 
and  the  side  walks  mostly  with  black  glazed  tiles,  but 
in  some  places  the  paths  are  made  of  ashes  from  furnaces. 

There  are  four  main  streets  running  from  about  the 
centre,  North  (Horsemarket  Street),  South  (Bridge 
Street),  East  (Buttermarket  Street),  and  West 
(Saukey  Street). 

In  the  older  parts  of  the  town,  notably  on  the  east 
side  of  Bridge  Street,  Silver  Street,  Pinner's  Brow  and 
Cockhedge  Lane,  the  houses  are  close  together  and 
often  back  to  back,  being  approached  only  by  some 
narrow  alley-way ,  but  in  the  newer  parts  of  tlie  town 
the  streets  are  generally  30  or  more  feet  wide.  Here 
also  at  intervals  are  to  be  found  open  spaces  which  the 
O  87729. 


inhabitants  dignify  with  the  name  of  "  fields."  They 
are  for  the  most  part  old  brick-fields  where  ruljbish  has 
been,  and  in  some  cases  still  is,  shot.  It  is  therefore 
artificially  made  ground.  These  spaces  serve  for  play 
grounds  for  the  children  and  resorts  for  the  adults 
(Photo.  3,  p.  68).  The  importance  of  these  spaces  as  a 
means  of  spreading  infection  has  frequently  been  men- 
tioned in  Parts  I.  and  III.  There  is  a  small  park  beside 
the  town  hall. 


Houses  and  Overcrmvding. 

The  houses  are  very  uniformly  of  a  type  considered 
suitable  for  artizan  occupation — two-storied,  four  or 
SLX-i'oomed  houses  arranged  in  terraces,  generally  with 
a  little  back  yard  (Photo.  4  opposite). 

The  very  usual  size  of  the  living-room,  or  "parlour- 
kitchen,"  is  11  or  12  feet  square  by  about  7  feet  high. 

The  disease  certainly  seemed  to  have  a  tendency  to 
attack  persons  living  in  the  smaller,  and  also  the  more 
crowded  houses. 

Taking  the  infected  houses  of  the  whole  town,  it  may 
be  seen,  from  Table  V.,  p.  23,  in  Part  II.,  that  the  infected 
houses  contained  an  average  of  5'8  inhabitants  per 
house,  as  compared  with  5'4  persons  per  house  taking 
the  whole  town  {see  next  page). 

In  the  Aikin  Street  area,  Table  VI.,  p.  24,  Part  II.,  I 
had  the  opportunity  of  gauging  fvoui  my  own  inquiries 
the  relative  numbers  of  persons  living  in  the  invaded 
and  uninvadod  houses  respectively  in  one  particular 
district,  aud  it  will  be  seeii  that  whereas  the  nninvaded 
houses  contained  an  average  of  5'0  ])ersons  per  house, 
the  invaded  houses  in  this  area  contained  an  average 
of  6  4  persons  per  house. 

Nevertheless,  in  considering  the  question  of  over- 
crowding as  a  contributory  cause  in  the  spread  of  small- 
pox, it  must  be  remembered  that  over-crowding  may 
increase  the  chances  of  infection  by  moi'o  people  going 
in  and  out  of  the  house. 
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Area  and  Density  of  Foptdation. 

The  area  and  confines  of  the  Warrington  town  and 
Warrington  Union  have  been  altered  several  times  in 
recent  years  since  the  incorporation  of  the  town  as  a 
Borough  in  1847.  Finally  in  1891  we  find  the  following 
divisions : — 

1.  For  Parliamentary  and  Registration  purposes  the 
district  consists  (as  given  in  the  54th  Annual 
Eeport  of  the  Registrar-General,  1891)  of — 


Area. 

Population. 

Acres. 

Sub-district  "Warrington 

2,887 

49,124 

Sub-district  LatcMord  - 

3,820 

7,979 

Total 

6,707 

57,103 

2.  The  Warrington  Union,  for  Poor  Law  and  Vacci- 

nation purposes,  comprises  the  foregoing, 
together  with  other  outlying  sub-districts  and 
townships,  making  a  total  area  of  31,168  acres, 
and  a  population  of  84,922.  These  figures  are 
also  taken  from  the  Registrar-Greneral's  Report, 
1891.  Particulars  may  also  be  found  in  the  Cor- 
poration's Year  Book,  1892. 

3.  The  Borough  of  Warrington,  which  corresponds 

with  the  Urban  Sanitary  District,  and  is  the  area 
dealt  with  in  the  foregoing  pages,  had  in  1891  an 
area  (as  shown  in  Map  I.)  of  1,968  acres,  on  which 
stood  9,630  inhabited  houses,  and  a  total  popula- 
tion of  52,743. 

Table  LII.,  given  at  foot,  is  constructed  from  particu- 
lars supplied  to  me  by  the  Registrar-General,  excepting 
the  first  column,  which  is  the  result  of  a  survey  made 
by  the  Corporation,  and  published  in  their  proceedings 
of  February  3rd,  1891. 

The  density  of  population  varies  considerably  in 
difterent  parts  of  the  town,  but,  taking  the  borough  as  a 
whole,  there  were  in  1892  : — 

5"0  houses  per  acre, 

5"4  persons  per  inhabited  house,  and 

27  persons  per  acre. 

The  most  densely  populated  portion  of  the  town  is  St. 
John's  Ward,  vide  Map  I.,  which  contains  66 '8  persons 
per  acre.    (Table  LII.  gives  further  particulars.) 

In  order  to  arrive  at  some  idea  as  to  whether  the 


density  of  population  aff'ected  the  spread  of  the  small- 
pox it  would  be  necessary  to  know — 

(a.)  The  proportion  between  the  per-centage  of 
houses  per  acre  in  each  ward,  and  the  per-centage 
of  infected  houses  in  that  ward ;  and 

[h.)  The  proportion  between  the  per-centage  of 
population  per  acre  in  each  ward,  and  the  attack- 
rate  in  that  ward. 

But  even  then  the  result  might  be  considerably  in- 
fluenced by  the  ignorance,  vice,  dirt,  and  destitution 
which  generally  pervade  the  more  densely  populated 
parts  of  a  town. 

Geology. 

The  borough  surveyor  informs  me  that  the  soil  on 
which  the  town  is  built  consists  for  the  most  part  of  clay, 
which  extends  to  an  average  depth  of  some  20  feet, 
covered  by  some  3  or  4  feet  of  loose  surface  earth,  which 
generally  consists  of  rubbish.*  Near  to  the  river,  and 
for  a  depth  of  30  or  more  feet  beneath  the  surface  quick- 
sand is  found.  At  the  north-east  corner  of  the  town 
gravel  and  rocksand  occur  to  a  depth  of  about  15  feet, 
beneath  which  is  the  outcrop  of  the  red  sandstone. 

On  consulting  the  Memoirs  of  the  Geological  Survey 
of  England  and  Yfales,  by  the  courtesy  of  the  Curator 
of  the  Geological  Museum  in  Jermyn  Street,  I  find  that 
Boulder  Clay  forms  the  surface  soil  for  14  miles  east 
and  west  of  Warrington,  and  5  miles  due  north  of  the 
River  Mersey,  ivith  here  and  there  a  small  patch  of 
Shir dly  Hill  Sand  (post-glacial  deposit),  never  more 
than  about  100  square  yards,  and  6  or  8  feet  thick. 
Thus,  the  soil  on  which  the  town,  and  the  country  for 
many  miles  round,  is  situated,  is  in  the  main  a  clay  one. 
In  Sankey  Street  there  is  a  small  patch  of  gravel,  but 
at  the  Dallam  Lane  ironwoi'ks  there  is  23  feet  of  Boulder 
Clay,  below  which  a  norrow  layer  of  sand  (0-10  feet), 
separates  it  from  the  rock  below. 

The  rock  beneath  Warrington  and  the  country  for 
many  miles  is  the  Red  Sandstone. 


*  The  well  at  the  Whitecross  Wire  Works,  not  far  from  Aikin  Street 
Hospital,  passes  (acoordinf?  to  Dr.  Ballard's  Report  on  the  Sanitary 
condition  ot  Warrington  ]jresented  to  the  Local  Government  JBoard, 
Tebruary  1872,  p.  13)  through— 

3'0  It.  surface  earth. 

4' 6  ft.  clay, 

2' 6  ft.  sand. 

2-6  ft.  marl.  « 
10-0  ft.  blue  clay. 
4'0  ft.  sand. 

1"0  ft.  dirt,  sand,  and  gravel. 
9'0  ft.  quicksand. 
2'0  ft.  gravel. 
Rock. 


TABLE  LII. 

Showing  the  Number  of  Houses  and  Inhabitants  in  each  of  the  Municipal  Waeds  within  the  Bokough  of 
Waheington  (as  extended  in  1890)  from  the  Census  Returns  of  April,  1891,  corresponding  with  the  Urban 
Sanitary  District. 


Houses. 

Population. 

Area  in 

Acres.* 

Inhabited. 

Uninhabited. 

Building. 

Persons. 

Males. 

Females. 

Bewsey  Ward 

291 

959 

16 

2 

5,491 

2,772 

2,719 

Fairfield  „ 

323 

967 

18 

11 

4,956 

2,403 

2,553 

Howley  „ 

133 

1,180 

62 

2 

6,412 

3,330 

3,082 

Latchford  „ 

326-1 

1,086 

15 

8 

5,785 

3,018 

2,767 

Orford  „ 

230i 

832 

20 

22 

6,303 

2,926 

2,377 

St.  Austin  „ 

188 

715 

8 

9 

3,912 

1,835 

2,077 

St.  John  „ 

131 

1,685 

58 

13 

8,760 

4,336 

4,424 

Town  Hall  „ 

111 

1,143 

79 

3 

6,102 

3,080 

3,022 

Whitecross  ,, 

234 

1,063 

10 

39 

6,022 

3,070 

2,952 

Total 

1,968 

9,630 

286 

109 

52,743 

26,770 

25,973 

•  From  the  Proceedings  of  the  Town  Council,  February  3, 1891. 
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SECTION  II.-YITAL  STATISTICS  AND  THE  RELATION  OF  SMALL-POX  TO  OCCUPATION  AND 

SOCIAL  CLASS. 


Population. 

In  1851  the  census  population  was  22,894. 
In  1861        „  „  „  25,953. 

In  1871        „  „  „  32,144. 

In  1881        „  „  „  41,452. 

In  1891       „  „  ,,  52,743. 

Between  the  dates  of  the  Censuses  of  1881  and  1891, 
the  boundaries  of  the  Urban  Sanitary  District  of  War- 
rington were  altered.  The  population  of  the  area  now 
included  was,  at  tlie  date  of  tbe  census  of  3881,  42,652  ; 
thus  showing  an  average  annual  increase  of  1,019  during 
the  last  10  years. 

Now  the  natural  annual  increase,  due  to  the  excess  of 
births  over  deaths,  for  the  10  years  ending  in  1891  is 
856,*  and  therefore  one  is  justified  in  presuming  that  the 
excess  of  immigration  over  emgration  is  a  factor  in  the 
growth  of  the  population. 

It  is  worth  while  noting  in  passing  that  in  the  future 
this  excess  will  probably  be  greatly  increased,  having 
I'egard  to  the  newly  completed  Manchester  Ship  Canal, 
which  is  to  have  a  lock  less  than  two  miles  from  the 
town. 

The  estimated  population  at  Midsummer,  1892,  was 
54,084,  and  this  is  the  figure  that  has  been  taken  in 
the  calculations  throughout  this  Eeport.f 

Table  LIIL,  on  p.  83  ante,  and  Table  LIV.,  given  below, 
which  have  been  supplied  to  me  by  the  courtesy  of  the 
Eegistrar-General,  give  particulars  concerning  the  sex, 
and  age-distribution  of  the  population,  and  the  numbers 
and  agea  of  persons  engaged  in  the  seven  principal 
industries  in  the  borough  of  "Warrington. 

Birth  Bate,  1892. 

The  births  during  the  52  weeks  of  the  year  1892 
were : — 

Males    -          -          -  -  1,111 

Females           -         -  -  1,056 


Total 
Birth  rate  39-9.t 


2.167 


*  Por  particulars  of  these  10  years,  see  Medical  Officer  of  Health's 
Report  for  1892. 

t  This  figure  is  taken  from  the  Medical  Officer  of  Health's  ReportTfor 
1892. 

}  Medical  Officer  of  Health's  Report  for  1892. 


Death  Bate,  1892. 

The  total  number  of  deaths  during  the  52  weeks 
ending  December  31st,  1892,  was  1,267,  being  665  males 
and  602  females,  35  of  these  persons  belonged  to  parts 
outside  the  borough  of  Warrington ;  and  if  these  be 
deducted,  the  death-rate  for  the  year  1892  was  22"77  per 
thousand,  which  is  1'86  lower  than  the  year  1891.* 

The  several  causes  of  death  during  the  year  1891  are 
given  in  Part  II.,  page  38,  ante. 

It  will  be  noticed  that  the  death-rate  of  Warrington 
is  somewhat  high. 


Belation  of  Small-pox  to  Occupation. 

With  a  view  to  ascertain  the  incidence  of  small -pox 
on  the  different  occujoations,  I  addressed  a  letter  of 
inquiry  to  each  of  the  leading  employers  of  labour  in 
Warrington,  48  in  number,  and  in  all  cases  received 
a  reply  containing  the  information  required. 

Table  LV.  gives  a  synopsis  thereof. 

It  cannot  be  said  from  this  that  any  occupation  was 
particularly  prone  to  take  small-pox.  One  of  the  iron- 
works employing  182  men  entirely  escaped.  Others  had 
some  of  their  men  affected,  and  the  largest,  the  Dallam 
and  Bewsey  Forge  had,  for  reasons  previously  given,  a 
very  heavy  incidence. 

Fustian  or  velvet  cutting,  an  important  industry,  is 
done  almost  entirely  by  girls  and  women,  and  is  carried 
on  in  long  rooms  of  various  sizes.  It  will  be  noticed 
that  some  of  these  shops  or  rooms  escaped.  In  others  the 
attack-rate  was  very  heavy.  The  occupation  is  a  dusty 
one,  attended  by  the  formation  of  "fomites,"  and 
when  once  infection  was  introduced  into  a  room, 
it  spread  am.ongst  the  girls  working  in  that  par- 
ticular room,  with  great  rapidity, — greater  rapidity  than 
it  did  i  u  other  occupations. 


Medical  Officer  of  Health's  Report  for  1892, 


TABLE  LIV. 


Showing  the  Numbers  and  Ages  of  Peksons  returned  in  the  Bobough  of  Wakeington  at  the  Census  of  1891  as 

engaged  in  the  seven  principal  Occupations. 


Occupations. 

Total. 

Ages. 

10. 

15. 

20. 

25. 

35. 

45. 

55. 

65  and 
upwards. 

Wire  Workers 

M. 

1,020 

68 

242 

156 

260 

150 

89 

43 

12 

F. 

7 

1 

4 

1 

1 

Blacksmiths  - 

M. 

.509 

10 

58 

80 

126 

109 

76 

30 

20 

F. 

Iron  and  Steel  Workers 

M. 

1,791 

54 

254 

314 

474 

373 

222 

84 

16 

F. 

Tanners 

M. 

554 

17 

118 

104 

135 

86 

65 

21 

8 

F. 

4 

1 

2 

1 

Cotton  Manufacture  - 

M. 

193 

25 

52 

24 

35 

25 

13 

15 

4 

F. 

1,J03 

139 

473 

247 

153 

56 

24 

9 

2 

Fustian  Manufacture 

M. 

102 

2 

8 

8  , 

20 

26 

20 

14 

4 

F. 

1,223 

158 

368 

293 

241 

102 

42 

15 

4 

Brewer 

M. 

149 

14 

16 

31 

31 

16 

24 

15 

2 

F. 

3 

1 

1 

1 

NorB.— Among  the  brewers  here  are  included  only  those,  apparently,  who  are  actually  employed  in  brewing,  not  the  draymen,  labourers,  and 
others. 
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TABLE  LV. 
Trades  Inqtjikt. 


De3cription  of 
Trade  and  Name  of 
Employer. 


COTIO>f. 

Armitage  &  Rigby,  Ld. 
(Cockhedge  Mills). 


Department. 


No.  of 
Hands 
Em  ployed. 


M. 


Iron, 

Monks,  Hall  &  Co.,  Ld. 
(Monk's  Eorge). 


Dallam  and  Bewsey 
Forge. 

Chandos  Foundry 

Dallam    Wire  Works 
(W.  Smith  &  Son) . 


Whitecross 
Works. 


Wire 


Eylands,  Bros.,  Ld. 
(('hurch  Street  Wire 
Works). 


N.  Greening  &  Sons, 
Ld.  (Crown  Street 
Wire  Works) . 


Weaving  she'd 
Mule  spinning 
Ring  „ 
Winding  room 
Twisting  „ 
Throstle  „ 
Card 


Forge 
Mills 

Tube  works 


Forge,  mills,  and 
various  sViops. 


Wire  drawing 
Mechanics'  shop  - 
Warehouse  - 
Spooling  rooms 
Patent  house 
Yard 

Round  wire  room 
office. 


Rod  mill  wire  rol- 
ling. 

Forges 

Rod  mills  wire  i-ol- 
ling. 

Netting  shop 

Nail  shop  - 

Galvanizing 

Offices  and  stores  - 

Cleaning  house : — 

annealing  pots. 
Rope  mill  - 

Wire-drawing  mill 

Rod  mill 

Fitters,  engine-dri- 
vers, stokers, 
joiners,  and 
smiths. 


Oiling 
Galvanizing 
Wire  netting 
Wire  drawing 


Wire  weaviug 
Fitters,  &c. 
Wire  cleaning 
Engine-drivers 
Joiners,  Ac. 
Warehouse  - 
Needle  winding 
Clerks,  &c.  - 


195 
73 


2,075 


70 


14 
62 
60 
55 
10 
82 
20 
14 
65 

180 
30 

100 


23 
8 
83 
582 

3C 
42 
7 
2 
24 
7 
17 
12 


F. 


120 
30 
50 
80 


708 
60 
27 

120 
30 
50 


1,087 


195 
73 


356 


2,075 


70 


120 


14 
62 
60 
55 
10 
82 
20 
14 
65 

180 
SO 

100 


692 


23 


83 
582 


700 


71 
42 
7 
2 
24 
7 
17 
12 
182 


9 
10 
2 

83 
♦ 
5 
1 
1 
1 
0 
2 
1 


Tkadbs  Inquibt. — continued. 


*  For  detailed  particulars  see  page  74  ante. 


Description  of 
Trade  and  Name  of 
Employer. 


Department. 


Longford  Wire,  Iron, 
and  Steel  Co.,  Ld. 


Artingstall  &  Co.,  Ld. 
(Latchford  Brush 
Works). 


W.    Silcock    &  Sons 
(King  Street). 

Warrington  Wire  Rope 
Works  (Bewsey  Rd.). 


Soap  Boiling,  &c. 

Jos.  Crosfield  &  Sons 
(Bank  Quay). 


Glass. 

Robinson,  Skinner  & 
Co.,Ld.(BankQ.uay). 


Edward  Bolton  &  Suns 
(Orford  Lane) . 


Tanning. 

J.  &  J.  Tinsley  (Mer- 
sey Street). 

T.  W.  Nelson  &  Co., 
Mersey  Street. 

W.  Reynolds  &  Co.,Ld., 
Mersey  Street. 

J.   T.   Cunlifte,  Ld., 
Howloy. 

J.  H.  Fleming  &  Co., 
Fennel  Street. 

Guest  Bros.,  Wenvvick 
Street. 

A.  Waring  &  Co.,  Ld., 
Wenwick  Road. 


Tanners  Lane  Tanning 
Co.  Ld. 

Wm.  Tinsley   &  Co., 
Latchford. 


S.  Reynolds,  Latchford 


Hy.  Parkinson  &  Co., 
Latchford 


Mattress 
Wire  drawing 
Galvanizing 
Carriage  seat 
Cleaning 
Warehouse  -  -, 
Fitters 
Labourers  - 

Wire  weaving 
Brush 

Wire  weaving 
Wire  weaving 


Soap  makers 


Mould  making  and 

cleaning. 
Warehouse 


Sorting-room 

Glasshouse 

Cutting 

Warehouse 

Mould  room 

Engraving  - 

Yard,  lodge,  aad 
office. 


No.  of 
Hands 
Employed. 


M. 


Tanning 
Sizing 


300 


125 

1 

40 
25 
3 
3 
2 

11 


100 

150 

65 

15 

70 

25 

15 
28 

50 
20 

40 
30 


12 


o 


6 
68 
149 

16 
7 
23 


21 

86 


300 


10 
15 
125 
150 

1 

40 
25 
10 
3 
2 
11 


100 
150 

65 
15 
70 
25 

15 

40 
f  5 

50  1  1 
 { 

29  j  1 
 1 

1 

40    i  — 
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Teades  Inqthry. — continued. 


Description  of 
Trade  and  Name  of 

Department. 

No.  of 
Hands 
Employed. 

of  Small- 

Employer. 

M. 

V. 

Total 

Cases 
poj 

Pile  and  Tool 
"Works. 

Peter  Stubs,  Ld.,  Scot- 
land Koad. 

Thewles  and  Griffith, 
Mersey  Street. 


•Edelsten  and  Son, 
Latchford. 


Imdia  Rubber 
Works. 

Castle  Biubber  Co.,  Ld. 

Ellesmere  Street, 

Workshop. 
Wharf  Street  Works  - 


Chemicals. 

Roberts,  Dale,  &  Co., 
Mersey  Street. 

Winser  &  Co.,  Bank 
Quay. 


Spelter  and  Zinc. 

Hy.  Kenyon  &  Co., 
ijank  Quay. 


EusTiAN  Cutting. 
Jas,  Piatt  and  Sons  - 


Eile- 
Tool- 


Jos.  Wilkinson  - 


Timber  and  Saw 
Mills. 


B.  A.  Naylor 


Alum 

Boiler  firing 
Epsom  salts 
Glauber  salts 
Salufer 
Cooperage  ■ 


Workshop. 
Bostock  Street 

Aikin  Street 

Bank  Street 

Carlisle  Street 

Cockhedge  - 

Hopwood  Street 

Turner  Street 

Lythgoes  Lane 


Longford  Street 
Eldon  Street 
Wakefield  Street 


Joinery 
Turnery 
Sawyers 
Wheelwrights 
Japanners  - 
Machinists  - 
Smiths 
Carters 
Labourers  - 


Trades  Inquiby. — continued. 


193 

70 
100 


42 
20 
20 
6 
6 

12 
5 


200 

70 
100 
170 


70 


10  90 
120  30 

20 

16 
2 
8 
2 
1 
1 

20 


100 
150 


57 
84 
35 
4» 
65 
60 
44 
380 


773 


90 
46 
100 


236 


5 
14 


Description  of 
Trade  and  Name  of 

Department. 

No.  of 
Hands 
Employed. 

3  of  Small-! 

Employer. 

M. 

E. 

o 

EH 

ffi  o 

Corn  Millers- 

Jas.    Fairclough  and 
Sons.  Mersey  MiUs. 
Bank  Quay  Mills  - 

Bridgefoot  - 


Engineering. 

Cheshire  Lines  Coih- 
mittee  (Battersby 
Lane). 


Gas  Stove  Makers, 
&c. 

Fletcher,  Russell,  &  Co., 
Ld.  (Thynne  Street). 

Richmond  &  Co.  (Aca- 
demy Street) . 


Printing. 

Mackie    &  Co.,  Ld., 
Sankey  Street. 


Brewing. 

Peter  Walker  and  Son, 
Dallam  Brewery. 


Warehouse 


Drapers. 

J.    and    W.  Dutton, 
Sanke.y  Street. 


Railways. 

Cheshire  Lines  Com- 
mittee, Station 
and  Warehouses 
Central  Station. 

London  and  North- 
Western  Railway  Co. 


Brewing 

Yard 

Offices 

Coopers,  &c. 

Pitters 

Bricklayers 

Joiners 

Carters 

Bottlers 


Locomotive 
Permanent  way 
Traffic 
Wagon 
Signal 
Carriage  - 


396 


200 
120 


120 


163 
40 
18 
44 
14 
26 
15 
21 
23 


129 

263 
77 
150 
2 
41 
5 


396 


SO 


200 
120 


200 


90 


163 
40 
18 
44 
14 
26 
15 
21 
23 


364 


120 


129 


253 
77 
150 
2 
41 
5 


528 


136 
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Kelations  of  Small-Pox  to  Social  Class. 


Social  class  is  a  condition  somewhat  diificulfc  to  gauge  ; 
but,  with  a  view  to  show  ths  social  class  of  those  persons 
affected  with  smail-pox,  compared  with  that  of  the 
town  generally,  a  statement  is  here  submitted  (Table 
LYo.)  showing  the  different  rateable  values  of  all  the 
houses  in  the  towns., 

lathe  ci8  houses  rated  at  between  8Z.  and  161.  are 
included  a  good  many  in  the  occupation  of  two  or  more 
families.  At  any  rate  the  whole  of  this  group  would  be 
included  among  those  occupied  by  the  great  "  working 
class." 

It  will  be  seen  that  all  but  11  of  the  infected  houses 
are  estimated  to  be  rated  at  less  than  16Z.  net  rental  per 
annum.  One  of  these  houses  was  in  the  occapation  of 
a  clergyman,  but  all  the  other  10  were  occupied  by 
tradesmen,  who  used  their  dwelling-houses  as  business 
premises.  They  were  in  the  occupation  of  one  butcher, 
one  draper,  one  pawnbroker,  three  innkeepers,  and 
four  model  lodging-house  keepers, — persons,  be  it  ob- 
served, whose  callings  naturally  expose  them  to  sources 
of  direct  infection.  The  disease  was  introduced  into 
the  clergyman's  house  by  his  wife  taking  flowers  to  the 
hospital,  as  mentioned  in  the  Intr^iduction  (p.  3). 

With  these  exceptions  the  small-pox  was  absolutely 
contiuod  to  the  lower,  or  artisan,  or  working  classes  of 
society,  whose  gregarious  habits  pre-eminently  favour 


the  spread  of  the  disease  from  person  to  person.  This  is 
another  circumstance  against  the  theory  of  aerial  spread. 

The  great  majority,  if  not  all,  of  the  persons,  living 
in  893  houses  of  161.  and  upwards  were  most  certainly 
exposed  to  aerial  currents  from  the  hospitals.  Most  of 
them  lived  within  500  or  1,000  yards  of  one  or  other  of 
the  hospitals,  why  should  they  escape  this  supposed 
influence  ? 

To  this  it  might  be  answered  :  — 

1.  That  their  habits  are  more  cleanly,  which  is 

undoubtedly  true. 

2.  That  they  are  more  generally  revaccinated.  On 

this  point  no  statistical  information  is  available, 
but  several  of  the  doctors  of  the  town  informed 
me  that  this  was  undoubtedly  a  fact,  and  my 
own  observations  lead  mo  to  credit  it. 

In  general  terms  each  of  these  circumstances  is 
undoubtedly  true,  and  seems  to  me  to  aid  in  the  expla- 
nation of  the  immunity  of  the  middle  classes  irom  small- 
pox. But  it  is  an  equally  indisputable  fact  that  they 
do  not  mix  so  closely  together,  and  it  seemed  to  me 
that  this  helps  to  afi:brd  an  explanation  of  the  preva- 
lence of  small-pox  among  the  lower  classes  of  society 
in  tne  Warrington  outbreak  1892-93. 

The  question  of  social  class  is  also  referred  to  on  p.  90. 


Causes  of 
immunity  of 
middle  and 
upper 
classes. 


'     TABLE  LVa. 

Statement  of  Eatable  Values  of  the  9,630  Inhabited  Houses  in  Wakeington  1891,  and  the  Houses  Infected 
with  Small-pox,  as  estimated  by  Collector  of  Borough  Hates. 


Houses  rated  at 
Si.  and  under. 

Houses  rated  at 
more  thau  8/. 
aud  less  than 
16Z. 

Houses  rated  at 
10/.  and  over. 

Number  of  houses  of  that  value  in  the 
borough. 

6,777 

1,960 

893 

Number  of  houses  infected  by  small-pox, 
455,  excluding  fever  hospitals  and  work- 
house. 

406 

38 

11 

Per-centage  -         -         -         -  - 

5-99 

1'93 

1-23 

L  i 
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HOYAL  COMMISSION  ON  VACCINATION  : 


SECTION  III.— HEALTH  OF  THE  POPULATION  OF  WARRINGTON. 
Peevalence  of  Disease. 


The  several  causes  of  death  during  1891,  according 
to  the  Registrar-General's  returns,  are  to  be  found  on 
p.  38  ante. 

Anosmia. 

The  large  and  growing  industries  in  "Warrington 
necessitate  of  course  a  great  consumption  of  coal,  and 


the  smoke  from  these  factory  chimneys  hangs  per- 
petually over  the  town.  This  blackens  the  faces  of 
the  inhabitants,  but  I  examined  many  of  both  sexes 
on  Sundays  when  they  were  clean,  and  was  struck 
by  their  pallor.  This  I  found  on  investigation  to  be 
due  tc  ansemia,  caused,  it  seemed  to  me,  by  the  im- 
purity of  t)ie  atmosphere  they  habitually  breathe. 


Measure  os  Health. 


It  may  be  taken  that  the  means  of  measuring  the 
health  of  the  community  by  statistics  are  : — 

(1.)  The  corrected  death-rate. 

(2.)  The  zymotic  diseases  death-rate. 

(3.)  The  infantile  death-rate. 

(4.)  Mean  age  at  death. 

(5.)  Piobable  duration  of  life. 

(6.)  The  expectation  of  life. 
No  Life  Tables  have  been  constructed  to  enable  one 
to  state  particulars  of  the  last  three,  but  the  following 
particulars,  relative  to  the  first  three  points,  have  been 
derived  f)  om  the  annual  reports  of  the  Medical  Ofiicer 
of  Health  for  the  years  1886  to  1892  inclusive. 


1. — Corrected,  Death-rate. 


the  10  years 
23-5  per 


The  average  corrected  death-rate  for 
ending  1871.  was  29"6  per  thousand. 

For  the  10  years   ending   1881  it  was 
thousand. 

For  the  five  years  ending  1886  it  was  21'2  per 
thousand. 

Diiring  the  twelve  months  ending, — 

December  31 ,  1886,  the  corrected  death-rate  was 

20'7  per  thousand. 
December  31,  1887,  23-5  per  thousand. 
December  31,  1888,  20  6  per  thousand. 
December  31,  1889,  221  per  thousand. 
December  31,  1890,  22'7  per  thousand. 
December  31,  1891,  24'6  per  thousand. 
December  31,  1892,  227  per  thousand. 

It  follows  from  these  figures  that  the  average 
corrected  death-rate  in  the  town  of  Warrington  from 
ail  causes  during  these  thirty-one  years,  was  23'12  per 
thousand  of  the  population  per  annum.  For  puj'poses 
of  comparison,  it  may  be  mentioned  that  in  the  Town 
Districts  of  England  and  Wales  dui-ing  the  10  years 
1861-70  the  annual  death  rate  was  24-8,  1871-80  it  was 
23-1,  and  1881-90  it  was  20-3.: 


2. — Zymotic  Disease. 

It  M  ill  be  seen  from  the  tables  of  deaths  and  notifi- 
cations (below)  that  zymotic  diseases  of  diflferent  kinds 
are  very  prevalent  in  the  town.  Scarlet  fever,  measles, 
whooping  cough,  diphtheria,  diarrhoea,  and  enteric 
fever  are  endemic. 

Mention  has  already  been  made  (p.  41)  of  the  preva- 
lence of  small-pox,  especially  in  former  times. 

In  1872  an  inquiry  was  instituted  by  the  Local 
Government  Board,  in  consequence  of  the  apparently 
high  death-rate  from  "fever,"  as  exhibited  in  the 
quarterly  reports  of  the  Registrar- General.  Dr.  Bal- 
lard in  his  report  states  that  the  form  of  fever  which 
was  prevalent,  was  mainly  typhus,  epidemics  of  which 
disease  had  preriously  occurred  in  1865,  66,  and  67. 
As  in  the  small-pox  epidemic  of  1892,  the  fustian 
cutters  su0"ered  severely.  This  gentleman  attributed 
the  fever  to  back-to-back,  ill-ventilated  houses,  neglected 
midden-closets,  bad  and  deficient  water  supply,  and 
deficient  arrangements  for  dealing  with  outbreaks  of 
epidemic  disease. 

In  1881  the  zymotic  diseases  death-rate  was  2'0  per 

1,000  of  the  population. 
In  1882  the  zymotic  diseases  death-rate  was  5"8, 
In  1883  the  zymotic  diseases  death-rate  was  2'7, 
In  1884  the  zymotic  diseases  death-rate  was  4'7, 
In  1885  the  zymotic  diseases  death-rate  was  1'2, 
In  1886  the  zymotic  diseases  death-rate  was  2'3, 
In  1887  the  zymotic  diseases  death-rate  was  5"0, 
In  1888  the  zymotic  diseases  death-rate  was  4'15, 
In  1889  the  zymotic  diseases  death-rate  was  4"22, 
In  1890  the  zymotic  diseases  death-rate  was  3'88, 
In  1891  the  zymotic  diseases  death-rate  was  3'15, 
and  in  1892  the  zymotic  diseases  death-rate  was  3'9 

per  1,000  of  the  population. 

The  following  table  (Table  LVI.,)  shows  an  analysis  of 
the  deaths,  and  it  will  be  seen  that  zymotic  disease  in  all 
forms  is  a  very  frequent  and  fatal  visitor  to  the  town  of 
Warrington.  In  the  six  years  ending  1892,  it  accounts 
for  no  less  than  1,226  deaths,  or  12  5  per  cent,  of  an 
average  population  of  45,000. 


Typhus 
Fever. 


TABLE  LVI. 

Showing  Number  of  Deaths  and  the  Death-eate  from  the  several  Zymotic  Diseases  in  Warrington,  1887-1892. 


Small-pox. 

Scarlet 
Fever. 

Measles. 

Whooping 
Cou^h. 

Diphtheria. 

Diarrhoea. 

T,yphus. 

Enteric 
Fever. 

!  from 
eases. 

•ate  per 
ilation 
otic 
s. 

Number  of 
Deaths. 

Hi 

j:-  O  C3 

/s:  oj  o 
i-i  PA 

Number  of 
Deaths. 

Death-rate 
per  1,000  of 
Population. 

Number  of 
Deaths. 

Death-rate 
per  1,000  ofl 
Population. 

Number  of 
Deaths. 

Number  of 
Deaths. 

Death-rate 
per  1,000  of 
Populiition. 

Number  of 
Deaths. 

Death-rate 
per  1,000  of 
Population... 

Number  of 
Deaths. 

go.2 

TO-tJ 
^  o  ^ 

Number  of 
Deaths. 

Death-rate 
per  1,000  of 
Populatimi. 

Total  Deaths 
Zymotic  Dis 

Total  Death-i 
1,000  of  Popr 
from  Zymi 
Disease 

1887. 

0 

0 

1 

•02 

134 

2-83 

46 

0'97 

4 

0-08 

48 

1-01 

1 

0-2 

G 

0-12 

240 

5-08 

(Population  47,264.) 

1888. 

2 

0-04 

77 

1-62 

1 

■02 

58 

1-22 

5 

0-10 

43 

0-90 

1 

0-2 

9 

0-19 

*197 

4-16 

(Population  47,464.) 

1889. 

0 

0 

32 

0-65 

91 

1-85 

32 

ces 

8 

0-16 

36 

0-73 

0 

0 

8 

0-16 

207 

4-2» 

(Population  49,000.) 

1890. 

0 

0 

16 

0-32 

33 

0-66 

56 

1'12 

17 

0'34i 

57 

1-14 

0 

0 

IS 

0-30 

194 

3'88 

(Population  50,000.) 

1891. 

0 

0 

9 

0-18 

80 

1-4 

19 

0-36 

11 

0-20 

41 

0-77 

0 

0 

14 

0-26 

174 

3-30 

(Population  53,000.) 

1892. 

55 

I-Ol 

66 

1'22 

13 

0-24 

37 

0-68 

7 

0-13 

26 

0-4S 

0 

0 

11 

0-20 

214 

3'9 

(Population  54,084.) 

*  In  1888  there  was  one  death  from  relapsing  fever. 
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3. — Infantile  Mortality. 

In  Tables  LYIII.  and  LIX.  given  below  are  to  be  of  the  Medical  Officer  of  Health,  and  it  will  be  seen 

found  particulars  of  the  infant  mortality  for  the  different  that  the   infant  mortality  is  high  in    the   town  of 

years  based  on  the  details  given  in  the  annual  reports  "Warrington. 


TABLE  LVII. 
Infantile  Mortality  in  Waeeington,  1880-1892. 


ISTumber  of 
Deaths  under 
1  year  of  Age. 

Proportion  to 
1,000  Births 
Kegistered. 

Number  of 
Deaths  under 
5  years. 

Per-centage  of 
Deaths  under 

5  years  to 
Deaths  at  all 
Ages. 

1 

Average  of  5  years,  18S0  - 
1884. 

152 

51-4 

1885. 

243 

132 

41-8 

1886. 

(Population,  46,343.) 

293 

158 

464 

47-2 

1887. 

(Population,  47,264.) 

317 

170 

584 

52-0 

1888. 

(Population,  47,464.; 

277 

147 

495 

49-0 

1889. 

(Population,  49,000.) 

318 

163 

570 

52-6 

1890. 

(Population,  50,000.) 

351 

171 

583 

51-5 

1891. 

(Population,  53,000.) 

350 

155 

595 

44-4 

1892. 

(Population,  54,084.) 

341 

157 

608 

49-4 

ft 


O  87729. 
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ROYAL  COMMISSION  ON  VACCINATION  : 


SECTION  IV.— HABITS  AND  GENERAL 

Floating  Pojmlation. 

The  majority  of  the  people  of  Warrington  are  of 
fairly  settled  habits,  and  the  usually  thriving  state  of 
the  industries  affords  them  settled  occupation. 

But  owing  to  its  position  on  the  high  road  to  and 
from  Manchester,  Liverpool,  and  Birmingham,  there 
is  a  considerable  floating  population.  The  returning 
officer  states  that  there  are  annually  between  seven  and 
eight  thousand  changes  of  address  either  to  difierent 
parts  of  Warrington  or  to  and  from  other  towns. 

The  important  part  played  by  the  common  lodging- 
houses  may  be  gathered  from  the  facts  previously 
narrated,  and  it  will  be  seen  that  the  very  origin  of  the 
epidemic  was  a  case  arising  in  the  floating  population. 

The  ship  canal  works,  which  are  about  a  mile  from 
the  town,  largely  supply  the  occupants  of  the  common 
lodging-houses,  and  it  was  in  one  of  these  labourers  in 
whom  Case  I.  occurred. 

Those  among  the  inhabitants  who  are  of  more  fixed 
abode  are  in  the  habit  of  passing  in  and  out  of  each 
other's  houses,  instances  of  infection  from  which  have 
been  mentioned. 

The  children  play  together  in  the  streets  or  in  the  open 
spaces,  the  so-called  "fields"  to  which  refei-ence  has 
so  frequently  been  made,  and  all  these  circumstances 
combine  to  favour  the  propagation  of  the  disease  ; 
indeed,  it  would  seem  from  an  examination  of  all  the 
foregoing  facts  that  the  disease  does  but  follow  here,  as 
it  does  elsewhere,  the  lines  of  human  contact  and 
intercourse. 

y 

■  Day  of  Week  for  the  Eruption  of  8m%ll-pox. 

In  some  epidemics  it  has  been  shown  that  Sunday 
was  the  favourite  day  of  the  week  for  the  development 
of  the  eruption,  and  therefore  presumably  Sunday  (14 
days  before)  was  the  day  of  infection ;  the  following 
particulars  show  the  relative  number  of  cases  who 
developed  the  eruption  on  each  day  of  the  week  in  the 
Warrington  epidemic  1892-93. 

119  cases  developed  the  eruption  on  a  Wednesday. 


102  ,,  „  „  Sunday. 

93  ,,  ,,  ,,  „  Tuesday. 

91  „  ,,  „  ,,  Saturday. 

91  ,,  ,,  >,  „  Thursday. 

87  „  „  „  „  Friday. 

84  „  ,,  ,,  „  Monday. 


No  explanation  can  be  offered  why  Wednesday  takes 
a  slight  lead.  Sunday  is  not  far  behind,  and  there  is 
not  a  very  large  difference  between  any. 

F^tes  and  festivals  may  have  played  an  important 
part  in  the  propagation  of  the  disease,  and  a  good  many 
people  attributed  their  infection  with  more  or  less 
I'eason  to  a  fete  known  as  "  Walking  Day  "  when  all 
the  school  children  parade  the  sstreets,  and  their  parents 
flock  to  see  them,  or  to  a  fire  which  occurred  in  Bewsey 
Street. 

Intelligence. 

The  intelligence  of  these  people  seemed  to  me  to  be 
distinctly  below  the  average  of  the  present  day,  and 
certainly  it  is  hard  to  imagine  people  more  ignorant  of 


CONDITIONS  OP  THE  INHABITANTS. 

jhe  primary  rules  of  health  and  cleanliness  than  those 
amongst  whom  I  conducted  my  inquiries. 

A  considerable  proportion  of  the  adults  could  neither 
read  nor  write,  nor  even  spell  their  own  names 
correctly,  circumstances  which  have  sometimes  given 
rise  to  difficulty.  But  the  fact  which  struck  me  most 
was  their  almost  invariable  practice  of  sitting  down  to 
meals  without  washing  the  dirt  of  their  occupation  off 
their  hands  or  faces. 

Instances  of  ignorance  as  regards  infection  were  nu- 
merous. The  Medical  Officer  of  Health  informed  me 
that  in  the  early  part  oF  November  1892,  the  father  of 
a  family  developed  the  rash  of  small-pox,  and  was  about 
to  be  removed  to  the  hospital,  so  his  wife  sent  to  fetch 
the  children  from  school  in  order  that  they  might  say 
good-bye  to  their  father. 

In  another  instance  the  Medical  Officer  of  Health 
found  several  women  in  the  bedroom  of  a  patient  known 
to  have  small-pox,  holding  a  farewell  tea-party. 

An  enquiry  was  held  on  November  5th  on  the  body 
of  a  child  of  eight,  who  died  November  3rd,  and  it  was 
elicited  that  the  child  had  been  ill  for  a  week,  whilst 
the  mother  and  father  were  "  on  the  drink,"  and  the 
verdict  was  "  that  death  was  due  to  small-pox  accele- 
rated by  neglect." 

It  seemed  to  me  as  I  went  from  house  to  house,  day 
after  day,  amongst  this  population,  that  it  would  be 
somewhat  irrational  to  consult  some  of  these  folk  on 
the  propriety  of  their  disinfection,  isolation,  and  vacci- 
nation, if  these  means  were  decided  to  be  necessary  for 
their  protection  from  small-pox  on  scientific  grounds. 

Intemperance. 

Not  many  instances  of  immorality  came  to  my 
notice,  but  intemperance  is  very  rife  amongst  all  classes. 
Large  quantities  of  alcohol  are  consumed  in  the 
public-houses,  inns,  and  little  beer-shops,  one  or  more 
of  which  could  be  found  in  nearly  every  street  in 
the  town.  According  to  the  report  of  the  chief  con- 
stable of  the  town  for  the  year  ending  29th  December 
1892,  (p.  13),  there  were  in  that  year — 

88  licensed  victuallers, 

48  beer-house  keepers,  and 

73  off'-license  holders. 
There  were  680  charges  of  drunkenness  during  that 
year.  This  was  nearly  100  below  the  average  of  pre- 
ceding ten  years.  424  males  were  convicted,  and  50 
were  discharged,  149  females  were  convicted  and  57 
discharged. 

The  Irish  nationality  formed  a  numerous  contingent 
in  the  town  and  contributed  very  largely  to  the  small- 
pox cases. 

Wages. 

The  wages  earned  by  labourers  amount  to  18s.  or  2Cs. 
a  week;  a  skilled  artizan  would  earn  from  25s.  to  40s. 
a  week  and  upwards,  varying  from  week  to  week, 
because  the  greater  part  of  the  work  is  piece-work. 
There  did  not  seem  to  me  to  be  an  undue  proportion 
of  want  or  destitution  amongst  the  lower  classes,  and 
if  it  were  not  for  the  large  sums  of  money  spent  in 
drink,  they  would  be,  so  far  as  I  could  judge,  affluent 
people. 

The  question  of  social  class  is  also  referred  to  on  p.  87- 
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SECTION  v.— SEWERAGE  AND  DISPOSAL  OF  REFUSE. 
Sub-section  a. — Liquid  Refuse  and  Sewees. 


Nothing  in  this  inquiry  led  me  even  to  suspect  that 
the  disposal  of  refuse  had  any  influence  whatever  on 
the  propagation  of  small-pox. 

Warrington  was  one  of  the  earliest  towns  to  adopt 
the  pail-closet  system  in  place  of  the  middens,  which 
formerly,  when  typhus  was  so  prevalent,  existed. 

By  reason  of  its  flatness  and  the  lowness  of  its  eleva- 
tion, Warrington  is  badly  situated  for  a  proper  arrange- 
ment of  sewers. 

Its  altitude  varies  only  between  23  feet  (approximate 
mean  water  at  Liverpool  in  Mersey  Street  beside  the 
river)  and  50  feet  in  the  higher  N.E.  corner  of  the 
town,  a  distance  of  about  one  mile. 


Nevertheless,  nearly  all  the  streets  are  sewered  for 
the  purpose  of  conveying  surface  water,  slops,  and  waste. 
The  fall  of  these  varies  from  about  1  in  100  to  1  in  1,000. 
There  are  two  outfalls  in  the  Mersey  and  one  into  the 
Sankey  Brook ;  the  two  former  are  tide-locked.  The 
Bank  Quay  out-fall,  the  main  one,  is  only  6  feet  above 
ordinary  low-water  mark.  The  rise  and  fall  of  the  tide 
is  normally  16  ft.  and  the  outlet  is  completely  tide- 
locked  for  about  2\  hours  under  ordinaiy  circumstances. 
Flood  tides  rise  26  feet,  almost  to  the  level  of  Mersey 
Street. 

It  is  reckoned  that  there  are  only  400  water-closets 
in  the  town,  the  rest  of  the  houses  having  pail-closets, 
consequently  this  system  of  sewage  is  not  so  objection- 
able as  it  otherwise  might  be. 


Sub-section  &. — The  Disposal  oe  Excreta. 


There  are  about  9,000  houses  dependent  upon  the  pail 
system  for  the  disposal  of  solid  and  fluid  excreta. 

The  pails  which  contain  nothing  more  than  excreta 
are  taken  through  the  back  yards  of  the  houses  once  a 
week  and  carted  to  the  intercepting  dep6t  in  the  town, 
there  to  be  emptied,  disinfected,  and  cleansed.  The 
excreta  are  then  forced  through  pipes  to  a  distance  of 
about  half-a-mile  by  pneumatic  pressure  from  a  Shone 
pump,  to  the  Longford  works  outside  the  town  ;  where 
they  are  evaporated  and  made  into  poudrette  by  means 
of  heat  generated  chiefly  from  the  ashes  and  the  refuse 
of  the  town. 


Theoretically  it  is  a  very  perfect  principle,  and  in 
practice  I  was  informed  that,  if  it  were  not  for  the 
distance,  it  couid  almost  be  made  to  pay  its  own 
working. 

It  is  a  point  worthy  of  note  that  in  the  worst  part  of 
the  town  where,  as  in  Morris's  Yard,  Knowles' Yard,  &c. 
&c.,  small-pox  was  rife,  privies,  used  in  common  are 
placed  a  little  way  from  the  houses,  in  a  place  accessible 
to  several  adiacent  houses  where  they  exercise  little  or 
no  effect  upon  the  health  of  the  inmates. 


Sub-section  c. — Removal  op  Ashes  and  other  solid  Refuse. 


This  is  also  eflfected  in  pails,  entirely  separate  from 
the  excreta ;  these  pails  are  emptied  into  carts  in  the 
atreet  and  the  refuse  carted  direct  to  the  Longford 
depot,  there  to  be  burnt  in  furnaces  which  generate  the 
steam  for  the  evaporation  of  the  manure. 

These  pails  also  are  removed  once  a  week,  and  the 
whole  of  this,  and  of  the  carting  of  the  excreta  is  done 
during  the  day-time. 

It  might  be  thought  that  such  a  means  of  disposal  of 
excreta  and  ashes  lent  itself  to  the  propagation  of  small- 
pox, and  therefore  I  very  carefully  enquired  for  any 


cases  amongst  the  7')  men  employed  in  this  work  who 
come  into  contact  more  or  less  with  the  excreta  and 
refuse,  and  who  some  of  them  were  in  the  constant 
practice  of  going  in  and  out  of  the  infected  houses. 

Of  these  only  one  was  attacked  by  the  disease,  and  he 
had  been  for  a  few  weeks  preceding  his  attack,  tem- 
porarily employed  on  ambulance  work  removing 
cases  of  small-pox,  and  clothes  for  disinfecting. 

This  circumstance  alone  seems  to  negative  any  idea 
that  small-pox  is  propagated  by  means  of  the  paii 
system. 
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SECTION  VI.— WATER  AJSTD  FOOD  SUPPLY. 
Sub-section  a. — Water  Supply. 

Warrington  was  in  great  trouble  for  many  years  by  The  main  supply  is  derived  from  Winwick,  a  northern 

reason  of  the  bad  quality  and  small  quantity  of  its  water,  suburb  about  two  miles   away,  where  the  water  is 

and  it  is  only  recently  that  bj^  borings  at  Winwick  a  pumped  from  an  artesian  well  in  the  red  sandstone, 
system  of  waterworks  has  been  provided  for  the  town. 

■  n    •         -.11.  There  is  also  a  supply  derived  from  the  south  of  the 

The  water  supply  was  not  specially  investigated,  but  town,  surface  water  being  collected,  but  I  was  informed 

as  far  as  my  inquiries  went,_  there  was  not  the  faintest  the  borough  surveyor  that  it  was  used  solely  for 

reason  to  trace  any  connexion  between  small-pox  and  manufacturing  purposes, 
the  water  supply  of  the  town. 

Sub-section  h. — The  Milk  Supply. 

No  facts  came  under  my  notice  which  at  all  suggested  the  influence  of  the  milk  supply  in  the  spread  of  the 
disease. 

Sub-section  c. — Food  Supply. 

Nor  was  the  food  supply,  so  far  as  I  could  ascertain,     in  the  manner  mentioned  in  the  foregoing  portions  of 
an  unusually  important  factor  in  the  spread,  apart  from     the  report, 
the  personal  contact  of  the  persons  conveying  the  i'ood 


SECTION  VII.— THE  WBATHEE. 


The  latter  part  of  1892  was  rather  inclined  to  be  wet 
and  also  to  be  cold,  but  otherwise  there  was  nothing- 
abnormal  about  the  year  1892. 

The  winter  of  1892-3  has  generally  been  regarded  as 
a  cold  one  ;  and  there  were  a  good  many  days  on  which 
the  thermometer  in  exposed  places  reached  freezing 
point,  and  especially  between  December  26th,  1892, 
and  January  7th,  1893. 

The  following  table  of  records,  carefully  taken  by  the 
Medical  Officer  of  Health  at  the  Aikin  Street  Observa- 
tory, which  is  within  the  hospital  grounds,  and  supplied 
to  me  by  the  courtesy  of  that  gentleman,  gives  full  par- 
ticulars of  the  meteorology  of  the  town  between  July 
l^t,  1892,  and  March  31st,  1893. 

I  have  raade  a  careful  study  of  these  records,  but 
haye  failed  to  note  any  practical  connexion  between  the 


state  of  the  weather  and  the  small-pox  epidemic  in 
Warrington  in  1892,  and  I  am  inclined  to  respectfully 
endorse  the  remarks  of  that  careful  observer.  Dr.  Thomas 
Percival,  which  he  made  in  1789,  but  which  seem  to 
me  as  true  to-day  as  they  were  100  years  ago: — "No 
"  one  can  doubt  that  variations  in  the  heat,  moisture, 
"  dryness,  temperature,  and  other  qualities  of  the  air, 
"  must  influence  a  disease,  which  is  always  of  an 
"  inflammatory,  and  often  in  the  last  stages  of  a 
"  putrid  nature.  But  the  progress  of  it  cannot  be 
"  regulated  by  the  seasons,  because  it  is  derived  from 
"  contagion  :  the  commimication  of  which  frequently 
depends  upon  accident,  is  confined  to  no  period  of 
"  time,  and  is  varied  by  its  degree  of  malignancy. 
"  During  the  last  visitation  of  small-pox  at  Warrington, 
"  ihe  state  of  the  atmosphere  went  through  all  possible 
"  changes,  but  with  no  perceptible  difi'erence  in  the 
"  circumstances  of  the  disease." 
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G-lviNG  Meteorological  Eecoeds  of  the  Tow  of  Waekington,  from  July  1,  1892,  to  March  31,  1893.  made  at  the 
AiKiN  Street  Hospital  under  the  supervision  of  Mr.  John  H.  Goenall,  Medical  Officer  of  Health. 


1 

1 

Hygrometer. 

Temperature. 

Wind. 

Weather. 

Anemo- 

Date. 

Dry 
Bulb. 

Wet 

Max. 

Mill. 

Rain. 

Direc- 

meter. 

At  9  am. 

In  previous  24 
hours. 

Remarks. 

Bulb. 

tions. 

Total  in 
Day. 

1892,  July 

1 

59 

56 

66 

44 

Inches. 

N.W. 

Miles 
165 

E, 

Pine. 

• 

2 

59 

55 

71 

54 

S.A¥. 

100 

1?. 

3 

60 

54 

75 

56 

•50 

S.W. 

80 

F. 

Stormy. 

4 

56 

52 

04 

53 

•10 

s.w. 

100 

C. 

Pine. 

5 

1 

58 

56 

04 

50 

•06 

S.W. 

200 

c. 

6 

55 

52 

62 

48 

•40 

s.w. 

100 

c. 

Cloudy. 

7 

59 

55 

63 

54 

•06 

s.w. 

220 

c. 

" 

8 

55 

60 

65 

49 

•05 

s.w. 

.370 

c. 

Fine. 

9 

55 

52 

61 

49 

•10 

s.w. 

100 

E. 

Cloudy. 

10 

56 

54 

65 

52 

N.W, 

620 

C, 

11 

54 

51 

08 

46 

N.E. 

200 

E, 

Fino, 

12 

56 

55 

62 

47 

N.E. 

200 

F, 

» 

„ 

13 

52 

49 

62 

49 

N,E. 

100 

E, 

14 

55 

52 

61 

51 

S.E, 

50 

C, 

IB 

54 

50 

65 

50 

•50 

S.E. 

230 

c. 

Cloudy. 

» 

16 

52 

51 

56 

51 

•22 

S.E. 

100 

c. 

17 

54 

50 

5fi 

49 

E.I 

330 

F. 

Fine. 

„ 

18 

49 

47 

59 

45 

N.E. 

100 

E. 

Cloudy, 

19 

63 

51 

56 

40 

•65 

t 

N.W. 

195 

C. 

Stormy. 

20 

53 

50 

63 

50 

N.E. 

395 

F. 

Cloudy, 

21 

56 

53 

65 

51 

N.E. 

175 

C, 

Fine. 

22 

55 

54 

66 

45 

N.E, 

180 

C. 

23 

56 

55 

66 

51 

N. 

125 

F. 

24 

59 

55 

73 

51 

E. 

100 

F. 

25 

52 

50 

71 

40 

S.E. 

70 

F. 

26 

52 

50 

62 

48 

S.E. 

100 

C. 

27 

52 

50 

68 

49 

S.E. 

60 

F. 

28 

54 

51 

09 

44 

N.E. 

.  100 

F. 

29 

55 

51 

67 

40 

S.E. 

75 

F. 

" 

30 

56 

52 

05 

44 

S.E. 

100 

F. 

•' 

„ 

31 

58 

56 

62 

40 

•06 

S.B. 

30 

C. 

Stormy, 

1892,  August 

1 

59 

57 

64 

66 

N.E. 

780 

C, 

Cloudy. 

2 

55 

53 

64 

50 

•04 

N.E. 

100 

C, 

Fine. 

3 

58 

56 

66 

54 

•04 

N.W, 

125 

0. 

Cloudy. 

4 

54 

50 

61 

49 

•02 

N.E. 

100 

F. 

5 

50 

52 

64 

49 

N.W. 

10ft 

0. 

Fine. 

6 

66 

54 

65 

52 

S.W, 

340 

F. 

H 

7 

55 

61 

63 

40 

■55 

S.E. 

300 

F. 

8 

57 

50 

64 

53 

•40 

S.W. 

125 

0. 

Cloudy, 

9 

54 

49 

63 

51 

•04 

N.E. 

100 

F. 

Fine, 

10 

37 

37 

62 

35 

S.E. 

115 

F. 

>t 

11 

46 

46 

68 

37 

N.E. 

100 

F. 

12 

59 

55 

71 

45 

•08 

S.E. 

150 

F. 

13 

57 

55 

66 

51 

•30 

S.W. 

100 

C. 

Cloudy. 

14 

02 

57 

67 

55 

•05 

s.w. 

475 

F. 

Fino, 

15 

59 

55 

68 

54 

s.w. 

100 

F. 

16 

56 

54 

65 

52 

s. 

200 

F. 

17 

61 

60 

69 

55 

S.E, 

115 

F. 

18 

57 

55 

65 

54 

S.E. 

100 

F. 

19 

50 

54 

68 

61 

S.B. 

115 

F. 

» 

n 

20 

52 

51 

73 

45 

S.E. 

100 

F. 

n 

21 

62 

60 

76 

51 

S.E. 

£30 

F. 
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Hygrometer. 

Temperature. 

Wind. 

Weather. 

Date. 

Dry 
Bulb. 

Wet 

Max. 

Min. 

Bain. 

Direc- 

Anemo- 
meter. 

In  previous  24 

Remarks, 

Bulb. 

J  

tion. 

Total  in 
Day. 

hours. 

1892,  August 

22 

63 

62 

75 

Inches. 

S.B. 

Miles. 
100 

p. 

Pine. 

61 

23 

59 

55 

74 

53 

•20 

S.E. 

200 

F. 

Cloudy 

Thunder. 

24 

58 

56 

72 

5fi 

S.E. 

100 

F. 

Fine. 

25 

60 

54 

67 

52 

•06 

S.E. 

200 

P. 

J, 

26 

59 

55 

63 

52 

N.W. 

135 

F. 

27 

52 

51 

63 

49 

•12 

s.w. 

50 

F. 

28 

52 

51 

64 

49 

•04 

s.w. 

55 

F. 

29 

52 

60 

66 

47 

•85 

S.E. 

70 

C. 

30 

60 

56 

66 

61 

•20 

S.E. 

100 

C. 

Cloudy. 

» 

31 

57 

65 

69 

54 

•14 

S.W, 

100 

C. 

1892,  September  1 

53 

60 

66 

49 

•15 

s.w. 

100 

C. 

2 

54 

62 

63 

51 

•24 

s.w. 

126 

C. 

3 

50 

49 

64 

60 

•24 

w. 

200 

C. 

4 

63 

62 

57 

46 

•02 

N.W. 

225 

F. 

Pine. 

5 

50 

46 

69 

42 

N.W. 

340 

P. 

» 

6 

52 

48 

62 

49 

•24 

N.W. 

100 

P. 

7 

65 

52 

59 

61 

•06 

S.W, 

100 

C. 

Cloudy. 

8 

49 

48 

62 

44 

•02 

N.E. 

95 

P. 

Pine. 

9 

49 

4S 

59 

42 

•07 

E. 

100 

C. 

10 

57 

66 

63 

46 

■09 

S.E. 

100 

C. 

11 

55 

63 

63 

50 

•20 

S.E. 

545 

C. 

Cloudy. 

" 

12 

66 

65 

66 

52 

■04 

S.W. 

100 

P. 

Fine. 

13 

60 

67 

65 

65 

•10 

S.W. 

105 

F. 

» 

14 

50 

49 

63 

45 

N.W. 

100 

P. 

15 

54 

50 

60 

49 

•02 

S.W. 

50 

C. 

16 

62 

50 

59 

60 

•02 

S.W. 

55 

C. 

17 

47 

45 

60 

41 

S.W. 

100 

P. 

18 

48 

46 

64 

40 

•12 

S.W. 

100 

P. 

ly 

59 

67 

63 

46 

•08 

s.w. 

95 

F. 

Cloudy. 

20 

55 

64 

59 

52 

•65 

S.w. 

200 

F. 

21 

.50 

48 

54 

48 

•10 

S.E. 

100 

C. 

22 

50 

46 

64 

46 

S.E. 

25 

C. 

23 

52 

50 

63 

48 

•18 

S.E. 

100 

c. 

Fine. 

24 

54 

62 

69 

51 

S.W. 

200 

c. 

25 

54 

61 

63 

45 

N.W. 

400 

F. 

26 

54 

51 

64 

47 

•00 

S.W. 

200 

F. 

27 

59 

54 

62 

63 

•38 

s.w. 

265 

C. 

Cloudy. 

28 

46 

45 

65 

45 

•50 

s.w. 

200 

C. 

Stormy. 

29 

44 

42 

56  1 

41 

•14 

s.w. 

200 

C. 

Cloudy. 

30 

42 

41 

55 

41 

s.w. 

100 

C. 

392,  October 

1 

44 

42 

55 

40 

•60 

s.w. 

200 

C. 

** 

2 

43 

41 

66 

40 

•06 

s.w. 

265 

c. 

3 

47 

46 

51 

41 

-48 

s.w. 

100 

c. 

4 

45 

44 

63 

41 

•06 

s.w. 

200 

c. 

5 
6 

40 
46 

39 
45 

51 

54 

37 
88 

•09 
•19 

s.w 
s.w. 

100 
126 

c. 
c. 

7 

8 

45 
45 

44 

44 

51 
50 

42 
44 

•45 
•24 

S.W. 
N.W. 

200 
100 

c. 
c. 

9 

50 

48 

51 

44 

•40 

N.W. 

50 

c. 

*• 

10 

47 

46 

53 

46 

•14 

N.W. 

200 

0. 

It 

11 

40 

39 

52 

39 

■06 

S.W. 

100 

c. 

ft 

12 

41 

39 

51 

36 

N.E. 

125 

p. 

Fine. 

i> 

13 

46 

44 

64 

40 

•08 

N.B. 

100 

c. 

Cloudy, 

f» 

14 

64 

e-1 

S4 

44 

•32 

N.E. 

100 

c. 
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Hygrometer. 

Temperature. 

"Wind. 

Weather. 

Sate. 

Dry 
Bulb. 

"Wet 

Max. 

Mill. 

Rain. 

Direc- 

Anemo- 
meter. 

At  9  a.m. 

In  previous  24 

Remarks. 

Bulb. 

tion. 

Total 
in  Day. 

Hours. 

1892,  October 

15 

45 

47 

52 

47 

Inches. 
•35 

N.E. 

Miles. 
200 

Cloudy. 

16 

43 

39 

48 

39 

•02 

N. 

50 

C. 

17 

36 

35 

49 

34 

N. 

90 

C. 

Fine. 

18 

33 

33 

49 

30 

N. 

125 

F. 

19 

33 

33 

49 

30 

N. 

400 

F.' 

Cloudy. 

20 

42 

40 

51 

31 

•42 

N.E. 

100 

F. 

•• 

21 

44 

42 

46 

40 

•06 

N.E. 

200 

C. 

22 

30 

34 

44  ■ 

34 

•08 

N.E. 

100 

F. 

23 

41 

40 

46 

33 

•24 

N. 

175 

C. 

24 

37 

36 

44 

36 

N. 

200 

C. 

» 

" 

25 

31 

31 

42 

26 

N. 

200 

F. 

Fine. 

26 

26 

26 

45 

23 

•15 

N. 

125 

F. 

Cloudy. 

27 

46 

42 

57 

24 

•09 

N.E. 

100 

F. 

" 

28 

55 

52 

64 

39 

•04 

S.W. 

200 

C. 

Fine. 

29 

55 

54 

59 

51 

•02 

s.w. 

300 

C. 

Cloudy. 

30 

36 

35 

53 

35 

E. 

35 

F. 

Fine. 

31 

34 

34 

49 

30 

N.E. 

75 

F. 

Foggy. 

1892,  November 

1 

30 

30 

38 

26 

S.E. 

100 

F. 

2 

34 

34 

46 

25 

•10 

S.E. 

100 

F. 

3 

45 

44 

65 

32 

S.W. 

200 

F. 

4 

53 

50 

56 

44 

•15 

s.w. 

60 

C. 

Cloudy. 

5 

50 

49 

57 

47 

•14 

s.w. 

100 

C. 

»» 

6 

46 

45 

50 

42 

•09 

s.w. 

25 

C. 

7 

41 

40 

45 

SO 

•02 

s.w. 

108 

C. 

8 

39 

38 

49 

35 

s.w. 

25 

C. 

Fine. 

9 

44 

42 

52 

38 

•05 

s.w. 

100 

F- 

Cloudy. 

10 

46 

45 

52 

42 

s.w. 

100 

C. 

11 

45 

45 

54 

44 

s. 

25 

C. 

12 

44 

42 

52 

42 

•12 

S.E. 

100 

C. 

13 

51 

49 

54 

42 

•20 

S.E. 

75 

C. 

14, 

63 

51 

57 

45 

S.W. 

25 

c. 

15 

49 

47 

52 

48 

S.E. 

75 

c. 

Foggy. 

•• 

16 
17 

45 
37 

45 
36 

46 
39 

45 
36 

S.W. 
N.E. 

25 
70 

F. 

c. 

18 

35 

35 

44 

32 

S.W. 

100 

c. 

Cloudy. 

" 

19 

43 

41 

45 

34 

•32 

S.E. 

25 

c. 

20 

45 

44 

47 

42 

S.E. 

70 

F. 

Fine. 

•• 

21 

39 

39 

49 

35 

S.E. 

25 

F. 

•• 

22 

42 

40 

45 

38 

S.E. 

25 

C. 

Cloudy. 

23 

43 

41 

45 

38 

S.E. 

25 

F. 

Fine. 

24 

41 

40 

44 

40 

S.E. 

15 

C. 

Cloudy 

25 

41 

38 

45 

40 

*12 

S.E. 

50 

F. 

Fine. 

26 

45 

43 

49 

40 

•30 

S.W. 

15 

C. 

Cloudy. 

27 

42 

42 

50 

40 

s.w. 

95 

F. 

Pine. 

28 

46 

45 

54 

42 

■08 

s.w. 

50 

C. 

Cloudy. 

29 

46 

43 

43 

45 

•12 

s.w. 

25 

C. 

.' 

30 

39 

35 

45 

35 

•05 

S.W. 

25 

c. 

>. 

189E,  December 

1 

40 

39 

47 

39 

s.w. 

160 

c. 

Cloudy. 

2 

27 

27 

37 

26 

•10 

N.W. 

60 

p. 

Foggy. 

3 

37 

36 

45 

25 

•15 

s.w. 

75 

c. 

Cloudy. 

4 

33 

32 

36 

31 

•12 

N.W. 

200 

c. 

Snow. 

5 

32 

32 

39 

25 

•30 

N.W, 

205 

c. 

Snow  Storm. 

6 

36 

35 

40 

22 

•18 

S.W 

6E5 

c. 

1 

32 

32 

38 

30 

N.E. 

125 

F. 

Fine. 

8 

28 

28 

37 

S4 

25 

N.E. 

50 

c. 

Snow. 

N  8 
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i 

ilygrometer. 

Temperature. 

"Wind. 

Weather. 

Onte. 

i 

1 
1 

Dr" 
Sulb. 

Wet 

Max. 

Min. 

Rain. 

Direc- 

Anemo- 
meter. 

i.t  9  a.m. 

In  previous  24 

Remarks. 

i 
i 
1 

Bulb. 

tion. 

  i 

Total 
in  Day. 

Hours. 

—  

g 

37 

35 

37 

27 

Inches. 

isr.E. 

Miles. 
90 

C. 

Snow. 

10 

28 

28 

41 

25 

•20 

s.w. 

75 

C. 

Cloudy. 

^1 

39 

39 

45 

25 

•10 

265 

C. 

„ 

12 

41 

40 

45  • 

37 

•15 

w. 

355 

C. 

13 

35 

34 

47 

S4 

"10 

s.w. 

150 

C. 

„ 

14 

47 

46 

62 

33 

"04 

S,E. 

50 

C. 

„ 

** 

15 

45 

45 

53 

43 

S.E. 

50 

P. 

Fine. 

16 

35 

35 

50 

31 

"02 

S.W. 

150 

C. 

Cloudy. 

17 

49 

49 

54 

34 

S.E. 

310 

C. 

„ 

" 

18 

50 

50 

54 

46 

N.E. 

230 

F. 

Fine. 

19 

46 

46 

49 

46 

S.E. 

250 

E. 

„ 

20 

44 

43 

47 

42 

S.E. 

50 

F. 

21 

44 

42 

46 

41 

S.E. 

30 

F. 

22 

37 

37 

44 

31 

N.E. 

50 

F. 

„ 

23 

36 

36 

39 

30 

N.E. 

90 

C. 

Cloudy. 

24 

31 

31 

34 

30 

S.E. 

150 

F. 

Fine. 

25 

'  27 

26 

31 

24 

S  E. 

100 

r  • 

„ 

26 

13 

13 

32 

16 

^  E. 

60 

■p 
x . 

27 

16 

16 

30 

12 

S  E 

10 

r  > 

'* 

28 

15 

15 

31 

12 

S.E. 

20 

"I? 

Foggy. 

29 

26 

20 

32 

13 

"NT  V 

10 

"I? 
r . 

** 

30 

£5 

25 

35 

18 

N.E. 

20 

£  • 

31 

95 

35 

31 

24 

NT  V 

ly  .Hit 

100 

£  . 

1893  January 

22 

27 

31 

25 

N.E. 

30 

F. 

Fine. 

2 

25 

25 

34 

19 

N.E. 

50 

C. 

Cloudy. 

3 

35 

35 

34 

20 

S.E. 

20 

C. 

» 

i 

19 

13 

22 

14 

E. 

50 

F. 

Foggy. 

5 

;19 

18 

31 

9 

E. 

110 

F. 

„ 

G 

:29 

29 

34 

17 

S.E. 

20 

C. 

Cloudy. 

7 

31 

31 

37 

28 

S.E. 

100 

C. 

„ 

8 

35 

35 

37 

29 

•12 

S,E. 

100 

c. 

„ 

9 

37 

36 

37 

32 

S.E. 

75 

c. 

„ 

10 

35 

35 

39 

31 

N. 

100 

c. 

„ 

11 

35 

35 

38 

29 

N. 

300 

F. 

Fine. 

12 

35 

35 

38 

32 

N.E. 

25 

F. 

13 

35 

33 

41 

32 

■1,0 

N.W. 

105 

F. 

„ 

1-i 

35 

35 

35 

30 

S.E. 

300 

F. 

15 

30 

SO 

37 

28 

S.W. 

480 

F. 

„ 

16 

35 

35 

41 

27 

•40 

s.w. 

50 

C. 

Cloudy. 

17 

35 

35 

44 

33 

•12 

S.E. 

100 

C. 

J, 

18 

44 

44 

47 

34 

N.W. 

330 

c. 

„ 

19 

41 

40 

46 

34 

•40 

S.E. 

100 

c. 

20 

37 

87 

43 

32 

•50 

S.W. 

130 

F. 

Fine. 

21 

40 

40 

44 

SO 

•04 

N.W. 

125 

F. 

22 

43 

43 

46 

30 

•20 

N.W. 

100 

C. 

Cloudy. 

23 

45 

45 

49 

.32 

•20 

N.W. 

175 

C. 

24 

:  45 

45 

52 

44 

N.W. 

225 

F. 

Fine. 

25 

40 

39 

50 

37 

S.W 

i: . 

26 

:  46 

11 

47 

35 

•15 

S.W. 

450 

c. 

Cloudy. 

» 

27 

36 

4« 

31 

S.W. 

275 

F. 

Fine. 

»$ 

28 

38 

36 

57 

34 

•10 

S.E. 

200 

F. 

tf 

,29 

46 

45 

50 

36 

S.E. 

150 

C. 

Cloudy. 

w 

30 

46 

44 

52 

40 

•40 

S.W. 

250 

F. 

Fine. 

» 

81 

49 

45 

52 

45 

•12 

S.W. 

75 

F. 

'•   ,.  i 

1 

1 

j 
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Hygrometer. 

Temperature. 

Wind. 

Weather. 

Sate. 

Dry 
Bulb. 

Wet 

Max. 

Min. 

Rain. 

Direc- 

Anemo- 
meter. 

At 

In  previous 

Remarks. 

Bulb. 

tion. 

Total  in 
Day. 

9  a.m. 

24  hours 

^  i 

1893,  Feibruary 

1 

37 

36 

46 

45 

Inches. 
•20 

N. 

Miles. 
135 

C. 

Clondy, 

" 

2 

41 

40 

44 

35 

•18 

N.W. 

200 

C. 

8 

43 

42 

51 

40 

N.E. 

125 

P. 

Fine. 

45 

44 

47 

41 

S.W. 

100 

F. 

1  " 

» 

5 

35 

33 

40 

.32 

S.W. 

50 

E. 

6 

33 

32 

48 

30 

S.E. 

75 

F. 

7 

45 

43 

51 

32 

•5 

S.E. 

100 

F. 

8 

42 

40 

45 

40 

*2 

W. 

85 

F. 

9 

44 

42 

47 

38 

•22 

N.W. 

25 

C. 

Cloudy. 

10 

47 

45 

51 

40 

•10 

N.W. 

750 

C. 

11 

45 

41 

45 

43 

15 

N.W. 

450 

F. 

Fine. 

„ 

12 

37 

36 

42 

35 

•5 

N.W. 

650 

C. 

Cloudy. 

•• 

13 

36 

35 

48 

34 

•30 

S.W. 

570 

C. 

" 

14 

47 

46 

53 

35 

•5 

S.W. 

80 

C. 

'• 

15 

43 

41 

51 

35 

•4 

S.W, 

100 

C. 

'■ 

16 

47 

45 

49 

42 

•20 

S.W. 

175 

C. 

" 

17 
18 

36 
51 

35 
49 

51 
54 

34 
35 

•10 
•4 

S.W. 
S.W. 

150 
100 

F. 
F. 

Fine. 

Thunder   and  light- 
ning. 

19 

51 

49 

48 

46 

•2 

S.W. 

50 

C. 

Cloudy. 

- 

20 

40 

39 

49 

38 

•2 

S.W. 

25 

F. 

Fine. 

21 

40 

37 

42 

37 

•5 

S.W. 

150 

F. 

- 

22 

40 

37 

40 

37 

•4 

N.E. 

75 

C. 

Cloudy. 

23 

35 

34 

.39 

34 

N.E. 

100 

F. 

Fine. 

» 

24 

31 

31 

34 

29 

N.W. 

4(50 

E. 

25 

32 

32 

39 

29 

•35 

N.W. 

150 

C. 

Snow. 

Snow. 

26 

39 

37 

42 

29 

•12 

S.E. 

200 

C. 

Cloudy, 

" 

27 

28 

36 
27 

34 
27 

42 
42 

32 
25 

S.E. 

205 
50 

F. 

C. 

Fine. 

Cloudy, 

J 693,  March 

I 

27 

27 

54 

25 

•12 

S.E. 

5 

F. 

t'ine. 

2 

48 

46 

53 

37 

•10 

N.W. 

0 

C. 

3 

42 

40 

50 

40 

•08 

S.E. 

100 

C. 

Cloudy. 

4 

48 

47 

51 

10 

•04 

N.W. 

300 

C. 

>• 

5 

49 

4'8 

52 

4-1 

410 

c. 

6 

45 

44 

49 

43 

(11 

S.W. 

100 

c. 

Fine. 

7 

8 

45 
40 

44 
39 

50 
51 

39 
40 

02 

S.W. 
N.W. 

I'CO 
125 

c. 
c. 

9 
10 

44 
42 

42 
40 

51 

45 

40 
40 

S.W. 
N.W. 

lOo 

40(1 

c. 

F. 

11 

39 

38 

56 

37 

S.W. 

200 

F. 

- 

12 

40 

36 

67 

30 

S.E. 

800 

F. 

13 

4(! 

45 

52 

39 

S.W. 

208 

F. 

>• 

14 

42 

41 

51 

39 

S.W. 

100 

F. 

» 

15 

47 

46 

53 

41 

•09 

S.W. 

25 

F. 

Cloudy. 

16 

42 

41 

45 

40 

S.W. 

100 

C. 

Hail  and  sno'v. 

17 

34 

35 

48 

S4 

•06 

N.W. 

25(1 

c. 

Ditto. 

18 

35 

32 

42 

30 

N.W. 

770 

F. 

Fine. 

19 

31 

29 

48 

24 

E. 

130 

F. 

20 

»7 

36 

52 

30 

N.E. 

100 

F. 

21 

35 

34 

62 

30 

S.E. 

100 

F. 

22 

35 

36 

61 

33 

N.E. 

200 

F. 

23 

40 

39 

65 

32 

E. 

25 

F. 

24 

36 

35 

66 

34 

S.E. 

100 

F. 

25 

52 

50 

66 

35 

S.E. 

00 

F. 

26 

.38 

37 

64 

31 

S.E. 

25 

F. 

27 

46 

1  45 

54 

36 

S.E. 

100 

F. 
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Hygrometer. 

Temperature. 

Wind. 

Weather. 

Date. 

Dry 

"Wet 

jiLin. 

Rain. 

Direc- 

Anemo- 
meter. 

At 

In  previous 

Bemarks. 

Bulb. 

Bulb. 

tion. 

Total  in 
Day 

9  a.m. 

24  hours. 

1893,  March 

28 

38 

37 

62 

34 

Inches. 

S.E. 

Miles. 
60 

F. 

Fine. 

29 

31 

34 

65 

32 

N.E. 

100 

E. 

30 

42 

42 

61 

3S 

S.E. 

55 

F. 

31 

46 

44 

66 

39 

S.W. 

25 

F. 

TABLE  LIX. 
(Eeferred  to  on  p.  22  ante.) 
Showing  the  number  o^  Houses  in  which  one,  and  more  than  one  case,  respectively,  arose. 


318   houses  in  which  1  case  of  small-pox  arose  ... 

75   houses  in  which  2  cases  of  small-pox  arose  ... 
31    houses  in  which  3  cases  of  small-pox  arose 

8    houses  in  which  4  cases  of  small-pox  arose  -    '  - 

5    houses  in  which  5  cases  of  small-pox  arose  ,  - 
nn  f  houses  in  which  the  vaccinated  condition  of  the  other  inmates  was  \ 

\    not  obtainable  (see  page  22  ante)    -  -       ,   -  -          -  J 


=  318  cases. 

=  150  cases. 

=  93  cases. 

=  32  cases. 

=  25  cases. 

=  49  cases. 


Totals   467   houses  containing  - 


667  cases. 


THOMAS  D.  SA7ILL,  M.D.  Loud.,  D.P.H.  Camb. 


February,  1894. 
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Introduction. 


Period  of 
inquiry. 


Object  of  In  pursuance  of  instructions  from  tlie  chairman  of  the  Royal  Commission  on  Vacci- 
inqurnj.  nation  I  visiied  Leicester  on  November  lltli,  1892,  to  gain  information  concerning  tlae 
appearance  and  spread  of  small-pox  in  that  town,  and  in  particular  to  ascertain  the 
precise  methods  in  force  to  deal  with  it.  I  was  courteously  received  by  the  Sanitary 
Committee  then  sitting-,  and  had  an  opportunity  of  learning  from  its  chairman  (Aid. 
"Windley)  the  measures  which  had  of  late  years  been  in  operation  for  coping  with  this 
disease.  Dr.  Priestley,  the  Medical  Officer  of  Health,  kindly  accompanied  me  to  the 
Infectious  Diseases  Hospital  and  gave  me  particulars  of  the  origin  of  the  cases  of  small- 
pox which  were  then  in  the  wards.  Up  to  that  time  there  were  known  to  have  occurred 
in  the  town  20  cases  of  small-pox,  and  the  practice  of  prompt  isolation  on  receipt  of 
nptification,  not  only  of  the  patient,  but  of  the  persons  known  to  have  been  in  the 
company  of  the  former  had  been  carried  out  ;  the  small-pox  case  being  taken  to  a 
detached  wing  of  the  hospital,  and  the  rest  lodged  in  quarantine  in  another  part  of 
the  building.  When  the  small-pox  first  appeared,  scarlet  fever  was  very  prevalent 
in  the  borough,  and  the  hospital  was  crowded  with  children  in  all  stages  of  that 
disease.  It  is  not  surprising  therefore  that,  in  spite  of  precautions,  small-pox  attacked 
some  of  these  fever  patients,  and  six  of  these  patients  are  included  in  the  number  of 
those  who  had  been  attacked  up  to  that  time,  whilst  two  others  were  attendants  em- 
ployed at  the  hospital.  At  the  time  of  my  visit  the  wards  had  been  cleared  of  scarlet 
fever,  and  from  that  date  forward  the  whole  hospital  was  given  up  to  the  reception  of 
cases  of  small-pox  and  quarantined  persons. 

I  continued  to  visit  Leicester  periodically  during  the  following  year,  and  was  thereby 
enabled  to  folloAV  the  progress  of  the  epidemic,  and  to  see  personally  nearly  every  case 
of  small-pox  admitted  into  hospital.  The  report  which  I  now  submit  contains  the 
information  thus  obtained.  This  report  covers  a  period  of  70  weeks,  commencing  from 
the  week  ending  August  27th,  1892,  to  the  week  ending  December  23rd,  1893.  It  will 
be  seen  that  within  this  period  one  or  more  fresh  cases  arose  in  Leicester  in  each  of  the 
weeks  except  five,  but  that  in  no  week  did  the  number  exceed  21,  the  average  being  five 
attacks  per  week.  Of  the  total — 357  cases,  there  were  12  which  did  not  come  to  the 
knowledge  of  the  Sanitary  Authority  until  the  occurrence  of  other  cases  subsequent  to 
them.  These  cases  had  either  not  been  visited  by  medical  men,  or  had  escaped 
notification,  the  mildness  of  their  type  causing  them  to  be  unrecognised  at  the  time. 
The  first  case  of  all  (W.  S.)  falls  into  this  category. 

Besides  the  infection  of  the  inmates  of  the  fever  ward  in  the  early  weeks  of  the  outbreak, 
already  alluded  to,  it  is  noteworthy  that  during  a  subsequent  period  there  was  a  dis- 
proportionate incidence  of  small-pox  upon  the  inhabitants  of  Newfound  Pool,  an  outlying 
part  of  the  borough,  in  the  vicinity  of  the  hospital.  The  thorough  investigation  made 
by  Dr.  Priestley  into  the  origin  of  these  cases  points  strongly  to  aerial  infection  of  the 
locality  from  the  small-pox  wards.  If  this  be  so,  it  leads  to  the  conclusion  that  more 
than  one-fifth  (viz.  77)  of  the  whole  number  of  cases  received  their  infection  directly  or 
indirectly  from  the  hospital.  For  of  those  known  to  have  been  infected  at  the  building 
there  were  19,  viz.  13  children  admitted  for  scarlet  fever  and  6  attendants  or  nurses 
who  were  attacked  at  various  dates.'''  Three  cases  were  infected  from  these  ;  whilst  55 
occurred  in  the  Newfound  Pool  district. 

It  is  to  be  regretted  that  the  proposal  to  erect  new  buildings  upon  another  site  for 
the  accommodation  of  small-pox  patients  was  not  carried  out. 
Quarantine.  A  point  of  especial  interest  in  regard  to  the  method  of  dealing  with  small-pox  at 
Leicester  is  the  system  of  quarantine  of  infected  families;  a .  plan  which  had  been  in 
use  for  some  years,  and  was  being  carried  out  when  I  first  visited  the  town.  It  seemed 
to  me  that  in  the  adoption  of  this  practice  Ijeicester  might  claim  to  be  distinctive, 
although  to  a  large  extent  a  like  system  has  also  been  introduced  at  jorlasgow,  Leeds,  and 
elsewhere.  In  other  respects — notification,  isolation  of  patients,  house  disinfection— the 
practices  were  similar  to  those  in  vogue  in  other  places.  Indeed,  theoretically,  such 
a  system  of  quarantine — if  carried  out  in  its  entirety — would  seem  to  be  especially 
applicable  to  the  arrest  of  small-pox  outbreaks,  owing  (1)  to  the  definite  period  of 


Number  of 

small-pox 

cases. 


Hospital 
infection. 


*  To  these  cases  of  hospital  infection  there  should  perhaps  be  added  the  following  : — No.  1 16,  W.  R.,  a 
plumber,  at  work  in  the  building  14  daj's  before  sickening;  No.  155,  W.  H.,  apparently  infected  in  quaran- 
tine; No.  160,  F.  W.,  who  came  to  meet  her  sister  on  her  discharge  from  hospital;  No.  295,  C.  P.,  known 
to  have  been  in  close  vicinity  of  hospital  a  fortnight  before  attack.  Another  case.  No.  295,  M.  B.,  was  infected 
by  visiting  an  infected  house  in  Newfound  Pool  (see  Table  of  Cases).  The  inclusion  of  these  cases  would  bring 
the  total  atti-ibutable  to  hospital  infection  up  to  82.  I  find  that  Dr.  Priestley  adds  some  others  dwelling 
"  within  the  hospital  area  "  at  the  north  end  of  the  town— making  a  total  of  85.  {See  Report,  Medical  Officer 
of  Health,  1893,  p.  133.) 


incubation  of  the  disease,  and  (2)  to  its  infecfcivity  prior  lo  the  appearance  on  the 
patient  of  a  distinctive  rash.  Therefore  a  quarantine  extending  over  16  days  from  the 
removal  of  the  patient  wouhl  cover  the  period  at  which  any  case  amongst  those  exposed 
to  infection  would  be  likely  to  arise ;  whilst  the  strict  supervision  of  persons  who  have 
thus  been  exposed  would  enable  steps  to  be  at  once  taken  to  isolate  any  quarantined  person 
who  presented  symptoms  of  illness.  In  practice  the  perfect  adoption  of  this  plan 
necessitates  the  provision  of  accommodation  extensive  enough  to  lodge  the  members 
of  several  families,  besides  requiring  the  willing  co-operation  of  all  concerned.  For 
although  its  adoption  ought  to  prevent  an  outbreak  of  small-pox  from  assuming 
epidemic  proportions,  yet  when  the  disease  is  prevalent  in  all  parts  of  the  country,  the 
liability  of  a  town  of  the  size  of  Leicester  to  receive  fresh  importations  is  very  great. 
Indeed,  it  will  be  seen  that  many  cases  were  thus  imported  during  the  present  out- 
break. Where  the  accommodation  is  insufficient,  and  especially  where,  as  in  this 
instance,  the  provision  for  quarantining  is  a  building  that  practically  forms  part  of  the 
infectious  hospital,  there  is  not  only  an  impossibility  of  fully  carrying  out  the  practice, 
but  a  risk  lest  the  very  measure  intended  to  protect  the  community  from  further 
invasion,  might  really  l3e  the  means  of  promoting  this.  It  is  not,  therefore,  to  be 
wondered  at  that  the  Sanitary  Authority  was  led  to  abandon  this  essential  feature  of 
the  plan  known  as  the  "Leicester  system,"  and  to  substitute:  for  it  the  generally 
adopted  practice  of  maintaining  infected  families  under  supervision  in  their  houses 
during  the  "  quarantine  period"  of  16  days.  Nor  was  this  "  home-quarantine,"  as  it 
has  been  termed,  as  rigid  as  is  sometimes  attempted.  The,  inmates  of  the  houses  were 
permitted  and  were  even  encouraged  to  go  out  daily,  provided  they  did  not  mingle  with 
other  folk,  and  in  some  cases  were  allowed  lo  continue  at  their  work.  This  change  in 
practice  would,  it  might  be  thought,  have  given  an  opportunity  of  estimating  the  value 
of  the  strict  quarantine  system  by  affording  a  comparison  between  the  two  methods. 
The  diflQculties  in  arriving  at  any  conclusions  are,  however,  insuperable,  for  they  demand 
a  fuller  knowledge  of  the  genesis  of  every  case  than  it  is  possible  to  obtain.  The 
general  impression  left  on  my  mind  is  that  where  the  cases  of  small-pox  were  early 
notified,  the  one  method  is  as  efficacious  as  the  other  in  limiting  the  spread  of  infection 
from  house  to  house.  So  far '  as  the  subject  can  be  dealt  with  statistically,  I  have 
attempted  it  in  this  report. 

Another  matter  upon  which  the  experience  of  an  epidemic  of  small- pox  in  Leicester  Comparative 
is  of  value,  is  that  which  forms  the  main  object  of  this  inquiry..  In  a  community  of  l^"*^^^^^  "'^ 
which  the  child-population  is  largely  unvaccinated,  the  occurrence  of  small-pox  may  vaccinated. 
be  expected  to  throw  some  light  upon  the  degree  and  extent  of  the  influence  of  vacci- 
nation upon  (1)  the  liability  to  attack,  (2)  the  severity  of  attack,; and  (3)  the  mortality 
from  the  disease.  On  these  points  it  may  be  remarked  that  the  incidence,  severity,  and 
fatality  in  this  outbreak  were  disproportionately  high  amongst  children,  even  after 
deducting  those  who  were  directly  infected  ati  the  hospital.  The  analysis  of  the 
vaccination  conditions  of  the  members  of  193  invaded  households,  which  has  been 
atteniptedin  this  report,  would  seem  to  show  that  in  this  epidemic,  at  least,  the  natural 
liability  to  small-pox,  unaffected  by  vaccination,  was  not  to  great  as  has  been  supposed. 
Thus  of  the  1,234  persons  in  this  community,  33  were  under  1  year  of  age,  328  aged 
1  to  10  years,  534  aged  10  to  30  years,  330  aged  30  years  and  upwards,  and  of  9  the 
age  is  not  mentioned.  It  will  be  seen  in  the  text  that  of  those  under  1  year — the 
unvaccinated  form  91  per  cent. — the  small-pox  attacks  21  •  2  per  cent.  (85  •  6  per  cent, 
unvaccinated)  ;  of  those  aged  1  to  10  years — the  unvaccinated  form  74  per  cent. — 
the  small-pox;  attacks  2^  ■  9  per  cent.  (95  •  8  per  cent,  of  those  attacked  being  un- 
vaccinated) ;  of  those  aged  10  to  30  years — the  unvaccinated  form  15  •  5  per  cent. — the 
small-pox  attacks  28  •  1  per  cent.  (29  •  3  per  cent,  of  those  attacked  being  unvaccinated); 
of  those  aged  80  years  and  over— the  unvaccinated  form  2*7  per  cent. — the  small-pox 
attacks  20-5  per  cent.  (5  •  8  per  cent,  of  those  attacked  being  unvaccinated). 

Having  recently  reported  to  the  Royal  Commission  upon  the  outbreak  of  small -pox 
m  the  Dewsbury  Union  in  1891-92,  I  have  thought  that  it  might  be  instructive  to 
contrast  the  main  statistical  results  obtained  in  that  inquiry  with  those  gathered  at 
Leicester.  I  have,  therefore,  compiled  a  few  tables  which  form  a  supplementary  note 
to  the  present  report,  whereby  this  comparison  can  be  readily  made.  I  may  here 
premise  that,  except  for  the  visitation  of  small  -pox,  there  are  but  few  points  of  similarity 
between,  these  two  centres.  On  the  one  hand,  we  have  in  Leicester  a  large  Midland 
town  with  a  population  (in  1891)  of  upwards  of  177,000  inhabitants,  with  a  well- 
organised  municipal  government  and  thoroughly  equipped  sanitary  organisation; 
whilst  on  the  other  there  is  in  the  Dewsbury  Union  a  population  of  over  160,000  dwelling 
on  an  area  three  times  as  extensive  as  that  of  Leicester,  and  composed  of  14  urban 
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saBitary  districts  eacli  with  its  separate  sanitary  officials.  Again,  in  Leicester,  notifica- 
tion of  infectious  disease  has  long  prevailed,  and  is  thoroughly  enforced  ;  in  the 
Dewsbury  Union,  at  the  time  of  the  small-pox  outbreak,  it  had  either  been  only 
recently  carried  into  effect  or  had  not  then  been  adopted.  Lastly,  the  provision  for 
isolation  of  infectious  diseases — which,  although  inadequate  in  Leicester,  yet  sufficed 
to  accommodate  all  the  cases  of  small-pox — in  the  Dewsbury  Union  was  such  that  only 
about  two  thirds  of  the  cases  had  hospital  isolation.  The  time  over  which  the  inquiry 
extended  was  the  same  in  each,  viz.,  70  weeks,  and  the  number  of  cases  of  small-pox 
during  this  period  in  1892-93,  in  Leicester,  was  357,  whilst  in  the  Dewsbury  Union,  in 
1891-92,  it  amounted  to  1,029.  The  death-rate  amongst  these  cases  was  5  •  8  per  cent, 
in  Leicester,  10  •  7  per  cent,  in  the  Dewsbury  Union.  But  as  regards  the  relative 
severity  of  attacks — apart  from  their  fatality — there  will  be  seen  to  be  a  close 
parallelism  in  the  two  series.  Thus,  in  Leicester,  the  confluent  (and  malignant)  type  of 
small-pox  form  26  ■  8  per  cent,  of  the  whole  number ;  in  the  Dewsbury  Union,  26  •  5  per 
cent.  ;  the  coherent  type  was  met  with  in  15  •  6  per  cent,  in  Leicester,  in  12  •  1  per  cent, 
in  the  Dewsbury  Union  ;  the  discrete  type  in  21  *  8  per  cent,  in  Leicester,  and  32  •  3  per 
cent,  in  the  Dewsbury  Union  ;  and  of  the  mild  or  varioloid  type  there  were  35  *  5  per 
cent,  in  Leicester,  and  27  '  5  per  cent,  in  the  Dewsbury  Onion. 

It  will,  however,  be  seen  that  the  incidence  of  the  disease  was  greater  upon  children 
over  one  year  of  age  in  Leicester  than  in  the  Dewsbury  Union.  Thus,  the  proportion 
of  infants  under  one  year  of  age  who  were  attacked  was  1  •  9  per  cent,  of  those  attacked 
at  all  ages  in  Leicester ;  2  •  8  per  cent,  in  Dewsbury  Union ;  but  of  those  aged  between 
1  and  10  years  the  proportions  were :  Leicester,  28  •  5  per  cent. ;  Dewsbury  Union, 
IS  •  9  per  cent,  (or  between  ages  1  and  15  years,  Leicester,  38  •  9  per  cent.  ;  Dewsbury 
Union,  29  •  4  per  cent.).  The  proportion  of  those  aged  10  to  30  years  was  45  •  1  per 
cent,  for  Leicester,  54  ■  4  per  cent,  for  the  Dewsbury  Union,  whilst  the  two  series  were 
nearly  equal  for  the  periods  30  years  and  upwards,  viz.,  24  •  3  per  cent,  for  Leicester, 
23  •  1  per  cent,  for  the  Dewsbury  Union. 

Although  in  consequence  of  the  larger  number  attacked  and  the  smaller  total  of  deaths, 
the  comparative  mortality  of  those  aged  1  to  10  years  was  less  at  Leicester  (12  *  7  per 
cent.)  than  in  the  Dewsbury  Union  (19  •  4  per  cent.),  yet,  relatively  to  the  whole 
number  of  deaths  from  small-pox,  61  •  9  per  cent,  at  Leicester  occurred  in  subjects  of 
this  age-period,  as  compared  with  34  •  5  per  cent,  in  the  Dewsbury  Union. 

The  proportion  of  unvaccinated  amongst  those  attacked  with  small-pox  was  higher 
in  Leicester  (viz.,  43  •  1  per  cent.)  than  in  the  Dewsbury  Union  (33  •  6  per  cent.) ;  but  on 
the  other  hand  the  statistics  of  193  households  invaded  by  small-pox  in  Leicester  show  a 
proportion  of  24  °  4  per  cent,  of  unvaccinated  amongst  the  members  of  these  house- 
holds who  escaped  attack ;  but  in  544  such  households  in  the  Dewsbury  Union  the 
proportion  was  only  11  per  cent.  These  returns  enable  one  to  calculate  that  in  Leicester 
39  •  4  per  cent,  of  the  unvaccinated  indwellers  of  invaded  houses  were  attacked  with 
small-pox  ;  in  the  Dewsbury  Union,  55  •  7  per  cent. 

It  will  further  be  seen  that  in  Leicester,  96  •  1  per  cent,  of  those  attacked  between 
the  ages  of  1  and  10  years  were  unvaccinated ;  in  the  Dewsbury  Union,  70-2  per  cent. 

It  does  not  appear  from  these  figures  that  the  disproportion,  in  the  extent  of  the 
disease  in  the  two  areas  compared  was  due  to  spread  of  infection  within  households  ; 
for  it  is  remarkable  that  the  proportion  of  houses  [i.e.,  of  those  in  which  particulars  of 
the  inmates  were  obtained)  yielding  single  cases  of  small-pox  is  almost  the  same ;  it 
was  65  •  8  per  cent,  in  Leicester  and  65  •  2  per  cent,  in  the  Dewsbury  [Jnion.  This 
concordance  is  the  more  surprising  since,  not  only  was  hospital  isolation  much  more 
generally  carried  out  in  Leicester,  but  with  far  greater  promptitude  on  the  whole.  The 
difi'erence  between  the  two  outbreaks  is  mainly  that  of  diffusion,  and  so  far  as  it  is 
permitted  for  an  outside  observer  to  judge,  it  might  be  said  that  the  limitation  of  the 
spread  of  small-pox  in  Leicester  was  due,  amongst  other  factors,  to  the  readiness  with 
which  the  cases  were  dealt  with  by  the  Sanitary  Authority,  through  the  energetic  action 
of  the  medical  officer  and  his  staff. 

In  conclusion,  I  beg  to  offer  my  sincere  thanks  to  the  Medical  Officer  of  Health, 
Dr.  Priestley,  for  his  invariable  courtesy  and  the  kindness  with  which  he  placed  his 
time  and  information  at  my  disposal.  I  have  also  to  thank  the  chief  sanitary  inspector, 
Mr.  Brale_y,  for  his  assistance,  and  the  chairman  and  members  of  the  sanitary 
committee  for  the  facilities  afforded  me  in  conducting  the  inquiry. 


APPENDIX. 


Report  on  the  Outbreak  of  Small-pox  at  Leicester  in  1892-93. 


§1.  Population;  Birth  Rate;  Death  Rate. 

The  population  of  Leicester  at  the  census  of  1891  \vas 
177,353,  and  the  estimated  population  for  1893  was  184,547. 
It  should  be  stated,  however,  that  in  October  1891,  the 
borough  was  enlarged  by  the  addition  of  nine  districts 
comprising  an  area  of  5,504  acres  (with  an  estimated 
population  38,680).  By  this  extension  of  boundaries,  the 
area  of  the  borough  was  more  tlian  doubled,  viz. : — from 
3,030  to  8,534  acres.  The  density  of  the  population  in 
1893  was  therefore  21'6  persons  per  acre  ;  in  1890,  prior  to 
the  extension,  it  was  "  50  persons  per  acre  "  ;  but  in  parts 
"  more  than  double  this." 

The  annual  birth-rate  per  1000  of  total  i)opulation  during 
each  of  the  19  years  18/5  to  1893,  has  ranged  between  42"09 
in  1876,  to  30-43  in  1890.    In  1893  it  was  32-5. 


The  annual  death-rate  during  the  same  period  has 
ranged  between  26-02  in  1875,  to  16-68  in  1889.  In  1893 
it  was  19-6. 

The  infantile  mortality  is  higli.  In  these  years  the 
proportion  per  1,000  deaths  at  all  ages  of  those  dying 
under  one  year  of  age  has  varied  from  399'5  in  1889  to 
331-1  in  1879.  In  1893  this  proportion  was  365-04.  The 
proportion  of  those  dying  under  the  age  of  five  years  has 
been  as  high  as  581-6  m  1880,  and  as  low  as  451-2  in  1890. 
This  proportion  in  1893  was  487'4. 

[See  Table  I.,  compiled  from  the  Annual  Rej^orts  of 
Medical  Officer  of  Health,  which  abound  in  valuable 
statistics.] 


Table  I. 

Leicester— Population,  Births  and  Deaths  (from  Reports  of  Medical  Officer  of  Health), 


Estimated 
Population. 

Births. 

Deaths. 

Deaths 
under  one 
Year  per 

of  1,000 

Total 

Deaths. 

Deatlis 
under  5 
years  per 
1,000  of 
Total 
Deaths. 

Deaths  in  Public 
Institutions. 

Total. 

Per  1,000 
of  Popu- 
lation. 

Total. 

Per  1,000 
of  Popu- 
lation. 

Total, 

Per  1,000 
of  Total 
Deaths. 

1875  - 

111,000 

4,200 

38-37 

2,889 

26-02 

356-8 

554-8 

1876  - 

113,581 

4,781 

42-09 

2,558 

22-52 

373-7 

547-3 

1877  - 

117,462 

4,753 

40-46 

2,515 

21-41 

350  -  6 

498  6 

1878  - 

119,845 

4,779 

39-87 

2,500 

20-72 

392-4 

548-0 

1879  - 

117,610 

4,887 

37-31 

2,651 

21-1 

331  0 

331-1 

1880  - 

120,325 

4,860 

40-39 

2,960 

24-7 

360-3 

581-6 

1881  - 

123,120 

4,711 

38-26 

2,654 

21-56 

363-2 

517-7 

1882  - 

126,275 

4,855 

38-44 

2,528 

20-05 

372-6 

513-1 

1883  - 

129,483 

4,823 

37-34 

2,484 

19-18 

367-5 

511-6 

1884  - 

132,773 

4,851 

36-53 

2,937 

22-12 

381-6 

543-9 

1885  - 

136,147 

4,682 

34-38 

2,641 

19-39 

343-4 

513-8 

1886  - 

139,606 

4,858 

34-8 

2,738 

19-61 

384-2 

505  - 1 

265 

96-7 

1887  - 

143,153 

4,689 

32-75 

2,722 

19-01 

371-7 

516-9 

306 

112-4 

1888  - 

146,790 

4,787 

32-01 

2,040 

17-98 

371-2 

505-7 

310 

121-4 

1889  - 

150,520 

4,789 

31-81 

2,513 

16-68 

399-5 

507-7 

270 

107-4 

1890  - 

154,344 

4,699 

30-43 

2,799 

17-79 

342-2 

451-2 

271 

96-7 

1891  - 

177,353 

4,790 

33-58 

3,026 

21-21 

346-3 

511-1 

230 

95-3 

1892  - 

180,066 

5,816 

32-2 

3,250 

18-04 

353-8 

510-1 

393 

120-9 

1893  - 

184,547 

6,006 

32  -  5 

3,027 

19-6 

365-04 

487-4 

450 

124-06 

§2.  Zymotic  Disease. 

In  the  accompanying  series  of  Tables  which  I  have 
prepared  from  the  Annual  Reports  of  the  Medical  Officers 
of  Health,  the  mortality  from  zymotic  diseases  in  Leicester 
since  1875  is  given. 

It  will  be  seen  (Table  II.)  that  the  com]iarative  zymotic 
mortality  has  fluctuated  during  these  years  from  a  minimum 
of  98-2  per  1,000  of  the  total  deaths  from  all  causes  in 
1889,  to  a  maximum  of  263-1  in  1880,  the  years  of  greatest 
zymotic  mortality  being  in  order— 1880,  1875,  1876,  1881, 

1878,  and  those  of  lowest  such  mortality— 1889,  1890, 1883, 

1879,  and  1877 


As  regards  individual  diseases,  diarrhcea — the  scourge  of 
Leicester — has  uith  one  exception  (1879)  been  responsible 
for  the  largest  proportion  of  this  mortality  in  each  year. 
In  188(;  [see  Table  111.)  the  rate  per  1,000  deaths  from 
zymotic  disease  was  for  diarrhoea  as  much  as  651-4. 
and  in  1890  it  wns  (i4()-8.  That  this  disorder  has  not 
diminished  with  the  progress  of  sanitation  is  evident  from 
these  figures.  Dividing  the  whole  period  into  three  terms 
of  six  years,  we  find  the  averaare  iiroDortion  accruing  to 
this  disease,  of  the  years  1875-80^,  1881-86,  1887-92,  to  be 
468,  500,  and  491  respectively;  the  mortality  for  1893 
being  considerably  above  this  average. 

A  3 


6 


EOYAL  COMMISSION  ON  VACCINATION: 


Table  II. 
Leicester,  1875  to  1893. 


Deaths 

from  Zymotic  Disease,  ; 

•I 

'  Fever. " 

Proportion  of 

Small' 
Pox. 

Scarlet 
Fever. 

theria. 

Whoop- 
ing 
Cough, 

Diar- 
rhoea. 

Deaths  from 

IVTctisles. 

Typhus. 

Enteric. 

Con- 
tinued. 

Total. 

Zymotic  Disease 
to  1,000  of  Total 
Deaths  from 

all  Causes. 



1875 

— 

49 

175 

7 

91 

64 

308 

694 

240-2 

1876 

— 

50 

173 

10 

33 

43 

263 

572 

223-6 

1877 

6 

40 

33 

. .  9 

63 

20 

185 

358 

142-3 

1878 

1 

45 

12 

5 

82 

31 

302 

478 

191-2 

1879 



72 

105 

11 

61 

21 

88 

358 

135-0 

1880 



166 

119 

23 

27 

46 

398 

779 

263-1 

1881 

2 

7 

184 

11 

122 

29 

193 

548 

206-4 

1882 

5 

74 

72 

5 

19 

19 

A 

214 

408 

161  -3 

1883 

3 

15 

91 

6 

09 

10 

148 

332 

132-8 

1884 

57 

63 

11 

66 

10 

344 

557 

189-6 

1885 

52 

113 

14 

52 

36 

186 

453 

171-5 

1886 

43 

44 

4 

27 

19 

256 

393 

143-5 

1887 

87 

5 

13 

55 

31 

247 

438 

175-6 

1888 

77 

4 

13 

86 

32 

148 

360 

136-3 

1889 

62 

6 

10 

26 

22 

121 

247 

98-2 

1890 

30 

38 

11 

16 

'24 

218 

337 

120-4 

1891 

84 

17 

14 

136 

29 

204 

484 

159-9 

1892 

6 

126 

41 

10 

52 

17 

214 

466 

143-3 

1893 

15 

52 

81 

20 

42 

47 

399 

056 

180-8 

Table  III. 
Leicester,  1875  to  1893. 
Proportion  of  Deaths  from  Zymotic  Diseases. 
Per  1,000  Zymotic  Deaths. 


Small- 
pox. 

Measles. 

Scarlet 
Fever. 

Diph- 
theria. 

Whoop- 
ing 
Cough. 

"Fever" 
Enteric 
mainly. 

Diar- 
rhoea. 

1875 

70-6 

252-1 

10- 

131-1 

92-2 

443-8 

1876 

87-4 

302-4 

17-4 

57-0 

75-1 

459-7 

1S77 

16-8 

111-7 

92-1 

25-1 

181-5 

55-8 

516-7 

1878 

2-1 

94-1 

25-1 

10-4 

171-5 

64-8 

631-8 

1879 

201-1 

293-3 

30-7 

170-3 

68-6 

245-7 

1880 

213- 

152-7 

29-5 

34-6 

59-0 

619-9 

1881 

3-6 

12-7 

335-7 

20-0 

222-6 

52-9 

352-2 

1882 

12-3 

181-3 

176-4 

12'2 

46-5 

46-5 

624-5 

1883 

9- 

45-1 

274- 

18-0 

177-7 

30-1 

415-7 

1884, 

102-3 

113-1 

19-7 

118-5 

28-7 

617-4 

1885 

114-7 

249-4 

30-9 

114-7 

79-4 

410-6 

1886 

109-4 

111-9 

10-1 

08-6 

48-3 

651-4 

1887 

182- 

10-4 

,  27-2 

115-0 

64-8 

516-7 

1888 

214- 

11-1 

36-1 

238-8 

88-8 

411-1 

1889 

251- 

24-3 

40-4 

105-2 

89-0 

490-1 

1890 

S9- 

112-7 

32-6 

47-4 

71-2 

646-8 

1891 

173-5 

35-1 

28-9 

280-9 

59-9 

421-4 

1892 

12-8 

270-0 

87-9 

21-4 

111-6 

36-4 

459-4 

1893 

22-8 

j  79-4 

123-4 

30-4 

1  04-0 

71-6 

008-2 

Next  in  order  of  importance  as  a  cause  of  mortality 
during  these  years  comes  scarlet  fever,  the  prevalence  of 
which  is  naturally  more  variable.  In  the  five  years  1887 
to  1889,  there  was  only  an  average  cf  five  deaths  annually 
from  this  disease  ;  whereas  in  the  three  years  1879  to  1881 
the  annual  average  was  136.  Again,  coniparing  its 
mortality  with  that  from  all  the  zymotics  it  is  seen  that 
the  rate  per  1,000  of  the  latter  was  for  scarlet  fever,  in 
each  of  the  three  sexennial  periods  named,  186,  210,  and 
46  respectively.    In  1893  the  mortality  was  123-4. 

In  measles  the  deaths  throughout  the  whole  period 
closely  approximate  those  from  scarlet  fever,  but  they  are 
somewhat  more  evenly  distributed.  Again,  taking  the 
sexennial  term,  the  average  annual  death-rate  (per  1,000) 
zymotic  deaths,  for  this  disease  would  be  130,  S4,  and 
196  respectively  ;  tb.ere  being  as  high  a  proportion  as  270 
in  1892.  The  rate  in  189-'i  was  considerably  below  the 
average,  viz.  79'4. 


Lastly,  as  regards  "fever"  which  practically  means 
enteric  fever,  the  mortality  was  highest  in  1875,  and  next 
highest  in  1885.  The  annual  average  for  the  three 
sexennial  periods  being  67,  47.  and  68  per  1,000  of  the 
total  zymotic  mortality.    In  1893  it  v/as  7  1*6. 

Since  1879  Leicester  has  enjoyed  the  advantage  of  an  act 
for  the  compulsory  notification  of  infectious  diseases,  so  that 
for  nearly  15  years  the  statistics  of  certain  of  the  zymotic 
diseases  are  more  complete  and  furnish  a  better  guide  to 
their  prevalence  than  mortality  returns  can  do.  In  the 
Tables  that  follow  (Tables  IV.,  V.,  VI.,  VII.)  figures  based 
on  these  returns  are  given,  first  of  the  total  numbers 
notified  in  each  year,  next  of  the  proportion  of  cases  of 
zymotic  disease  per  million  living,  based  on  the  population 
returns,  and  then  of  the  relative  proportion  of  cases  of 
small-pox,  scarlet  fever,  enteric  fever,  and  diphtheria. 


Table  IV. 
Leicester,  1879  to  1893. 
Cases  of  Zymotic  Disease. 
Notifications. 


Small- 
pox. 

Scarlet 
Fever. 

Enteric 
Fever. 

Diph- 
theria. 

Erysi- 
pelas. 

Puer- 
peral 
Fever. 

Total. 

1879* 

1 

496 

56 

24 

125 

701 

1880 

802 

245 

87 

442 

6 

],582 

1881 

5 

1,065 

179 

63 

566 

15 

1,893 

1882 

29 

763 

110 

38 

455 

14 

1,409 

1883 

12 

797 

85 

26 

317 

12 

1,249 

1884 

728 

55 

184 

239 

1,209 

1885 

8 

1,810 

216 

55 

294 

8 

2,397 

1886 

1 

817 

141 

;  51 

258 

12 

1,280 

1887 

9 

272 

222 

'  81 

308 

6 

898 

1888 

21 

132 

266 

67 

255 

8 

749 

1889 

409 

147 

84 

•219 

1 

860 

1890 

516 

165 

75 

207 

3 

966 

1891 

794 

178 

65 

,238 

o 

1,277 

1892 

39 

1,331 

116 

67 

316 

5 

1,874 

1893 

281 

2,308 

,392 

138 

353 

10 
Cholera 
1 

3,484 

"  Tlie  numbers  in  1880, 1881, 1882, 1883  are  O.ertifieaies  only,  and  may 
not  include  quite  all  the  cases."  '  „    ,  , 

*  In  this  year  the  cases  are  only  reckoned  from  September  13tn  to 
the  end  of  1879,  this  being  the  first  day  the  Act  came  into  effect. 


^eccrs  1880  tol8S3  injcbjisive,perlOOOOOofTopuJxitiow 
of  Cases  of  Scarlel  Fever,  Enteric  Fever,  SnudLHojc  (mjdIhpkdwricL. 

mi. 


1Q00 


1600 


1600 
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Table  V.  (and  Chart  I.)* 

Leicester,  1880-1893. 

Proportion  per  Million  Population  of  all  Cases  of 
Zymotic  Disease  notified,  and  of  certain  such 
Diseases  in  particular. 


Table  VI. 
Leicester,  1880-1893. 


Relative  Phopoetion  (per 

1,0U0)  of  Cases  of  S 

mali-po.x;. 

Esti-  • 
mated 
Popula- 
tion. 

Propor- 
tion of  all 

IToportion  ot 

Scarlet  Fever, 

Enteric  Fever,  and  Diphtheria,  iiotified 



to  the  Sanitary  Authoritv  in  Leicester,  1880-18!M. 

Zymotics. 

feraall- 

Scarlet 

Enteric 

Diph- 

pox. 

Pever. 

Fever. 

theria. 

-  , 
1880 

120,325 

13,147 

6,582 

2,036 

723 

1 

  1 

Small-pox. 

Scarlet 
Fever. 

Enteric 
Fever. 

Diphtheria. 

1881 

123,120 

15,375 

40 

8,649 

1,453 

511 

1 

1880  - 

  1 

707 

216 

77 

1882 

126,275 

11,158 

229 

6,042 

870 

300 

1881  - 

3 

812 

137 

48 

1883 

129,483 

9,653 

92 

6,155 

656 

201 

1883  - 

31 

812 

117 

40 

1884 

132,773 

9,104 

22 

5,483 

414 

1,310 

1883  - 

IS 

867 

92 

28 

1885 

136,147 

14,667 

58 

13,338 

1,5S0 

403 

1884     -    ,  - 

3 

750 

57 

190 

1886 

139,606 

9,171 

7 

5,852 

1,009 

305 

1885  - 

4 

867 

103 

20 

1887 

143,153 

6,274 

62 

1,900 

1,557 

565 

1886  - 

1 

810 

139 

50 

1888 

146,790 

5,102 

143 

919 

1,810 

456 

1887  - 

1888  - 

15 

467 

380 

138 

1889 

150,520 

5,713 

2,717 

976 

558 

43 

272 

547 

138 

1800 

154,344 

8,228 

3,336 

1,069 

485 

1889  - 

639 

230 

131 

1891 

177,353 

5,570 

4,477 

1,003 

306 

1890  - 

682 

218 

100 

1892 

180,066 

10,407 

216 

7,391 

644 

306 

1891  - 

765 

172 

63 

1893 

184,547 

18,878 

1,522 

12,506 

2,124 

753 

1893  - 

25 

837 

75 

'  43 

*  Explanation  of  Chart  I. 

1893     -  - 

90 

740 

125 

j  45 

Chart  showina  the  proportion  of  cases  of  certain  of  the  zymotic 

diseases  notified  at  Leicester  per  100,000  of  the  population,  in  the 
years  1880  to  1893  inclusive. 


Table  VII. 


Leicester,  1880-1893. 
Casesi  of  Certain  Zymotic  Diseases,  Deaths  and  Mortality. 


Small-Pox. 

Scarlet  Fever. 

Enteric  Fever. 

Diphtheria. 

Cases 
noti  fted. 

Deaths. 

Mortality 

Cases 
notified. 

Deatlis. 

Rate. 

Cases 
notified. 

Deaths. 

Rate. 

Cases 
iiotitled. 

Deaths. 

Rate. 

18S0  - 

Per 
cent. 

802 

119 

Per 
cent. 
14-8 

245 

45 

Per 
cent. 
18-5 

87 

23 

Per 
cent. 
25-4 

1881  - 

5 

2 

40- 

1,065 

184 

17-2 

179 

29 

1(5-2 

63 

11 

17-4 

1882     -      .  -    ,  - 

29 

5 

17-2 

703 

72 

9-4 

110 

19 

17-2 

38 

5 

13-1 

1833  - 

12 

3 

25- 

797 

91 

11-4 

85 

10 

11-7 

2G 

6 

23- 

1884     -  - 

3 

nil. 

728 

63 

8-5 

05 

k; 

29-1 

184 

11 

6- 

1885  . 

8 

nil. 

1,810 

113 

6-2 

216 

36 

16-6 

55 

14 

25-4 

1886    -        -  - 

1 

nil. 

817 

44 

5-3 

141 

19 

13-4 

51 

4 

7-9 

1887    -  - 

9 

nil. 

272 

5 

1-8 

222 

31 

14- 

81 

13 

16- 

1888  - 

21 

nil. 

132 

4 

3-0 

2CG 

32 

12- 

67 

13 

19'4 

1889    -  - 

409 

G 

1-4 

147 

22 

15- 

84 

10 

11-9 

1890     -  - 

516 

38 

7-3 

165 

24 

14-3 

75 

11 

14-G 

1891    -  . 

794 

17 

2-1 

178 

29 

lG-3 

65 

14 

21-5 

1892  . 

39 

6 

15-3 

1,331 

41 

3-0 

116 

17 

14-6 

67 

10 

15- 

1893  - 

281 

15 

5-3 

2,808 

81 

3'5 

392 

47 

12- 

139 

20 

14-3 

Owing  to  notification  also  the  actual  rate  of  mortality 
from  each  of  the  notified  diseases  is  available,  and  it  will  be 
seen  from  the  above  table  (Table  VII.)  how  this  varies  from 
year  to  year;  the  variations  being  most  striking  in  the 
case  of  scarlet  fever,  and  the  rate  more  constant  in  enteric 
fever  than  diphtheria. 

§3.  The  Fever  Hospital. 

The  Borough  Hospital  for  Infectious  Diseases  is  situated 
on  rising  ground  about  U  miles  from  the  Town  Hall,  to  the 
north-v/est.  •  When  originally'erected  in  1870-7 1  it  was  well 
removed  from  inhabited  dwellings,  but  within  the  past  few 
years  the  adjoining  district  of  Newfound  Pool  has  been  much 
built  over.    This  district,  formerly  outside  the  borough. 


is  now  included  within  it;  and  one  of  its  main  roads  runs 
from  south  to  north — about  200  yards  from  the  hospital 
site,  separated  by  pasture  land.  On  the  other  sides  the 
hospital  is  fairly  isolated — the  Corporation  owning  some  of 
the  adjacent  property,  which  is  let  in  allotments — and  a 
branch  line  of  the  Midland  Railway  runs  through  this  land, 
skirting  the  grounds  of  the  hospital. 

In  his  report  on  the  Use  and  Influence  of  Hospitals  for 
infectious  diseases.  Dr.  Thorne  gives  a  full  description  of 
this  building  which  remains  much  the  same  as  at  his  visit 
in  1881.  I  may,  therefore,  extract  some  of  the  passages 
from  his  report,  which  describe  it  better  than  I  could  do. 
He  writes  : — 

"  Owing  to  a  prevalence  of  scarlet  fever  in  Leicester 
in  1870  and  1871,  and  to  the  fear  that  small-pox,  then 
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prevalent  in  several  parts  of  the  kingdom,  might  be  impor- 
ted into  the  borough,  the  Town  Council  determined  in  the 
latter  year  on  the  erection  of  some  galvanised  iron  buildings 
to  serve  as  a  hospital  for  infectious  diseases  other  than 
enteric  fever,  for  which  disease  there  is  special  provision  in 
the  fever  house  in  connexion  with  the  Leicester  Infirmary. 
The  site  chosen  consisted  of  about  two  acres  of  Corporation 
property  known  as  Freake's  Ground,  v/hich  is  situated 
just  outside  and  to  the  north-west  of  the  borough.  During 
the  erection  of  the  buildings,  however,  small-pox  became 
widely  epidemic  in  Leicester  ;  and  it  was  found  necessary  to 
use  certain  premises  in  Friars  Road  as  a  temporary  hospital. 
Later  on,  also,  additional  buildings  were  erected  on  Freake's 
Ground  anfi  hosfjital  tents  were  brought  into  use. 

"  The  hospital  on  Freake's  Ground  is  known  a?  the 
Borough  Fever  Hospital.  The  soil  on  which  it  stands  is 
clay.  Close  by  are  some  brick  works  and  also  the  town 
deposit  for  ashes  and  dry  refuse. 

"  The  buildings  are  enclosed  by  a  wooden  fence  and 
consist  of  (1)  one  principal  group  of  buildings  arranged 
along  the  sides  of  a  common  corridor  (2) ;  a  detached  ward- 
pavilion,  and  (3)  certain  out-buildings,  including  the 
porter's  lodge,  a  laundry,  a  disinfecting  chamber,  an 
ambulance  shed  containing  an  ambulance  fitted  with  a 
movable  stretcher,  and  a  mortuary. 

"  Tlie  principal  buildings  are  constructed  of  galvanised 
corrugated  iron  painted  outside,  and  they  are  lined  through- 
out with  wood.  They  rest  on  brick  piers  and  have  slate 
roofs.  Tlie  corridor,  which  runs  the  whole  length  of  thfi 
building,  is  well  ventilated  by  means  of  double-hung  sash 
windows  in  its  opposite  sides.  On  each  side  of  the  corridor 
are  three  detached  buildings.  Then  on  one  side  are  the 
administration  block,  and  two  blocks  containing  accommo- 
dation for  nurses  and  stores  ;  on  the  other  side  are  three 
separate  ward  pavilions  known  as  '  fever  wards.'  The 
administration  block  contains  the  principal  entrance  lobby, 
rooms  for  the  matron,  nurses,  and  servants,  a  kitchen  and 
scullery,  a  surgery  and  store  room. 

****** 

"  Opening  out  from  one  end  of  the  corridor  above  re- 
ferred to  are  some  additional  wooden  buildings,  which 
were  erected  on  account  of  the  small-pox  epidemic  of  1871. 
One  building  is  now  used  for  stores,  another  for  additional 
sleeping  accommodation  for  nurses,  and  a  third  is  a  ward 
pavilion  retained  for  small-pox  cases.  This  pavilion  con- 
sists of  three  wards  en  suite  and  is  partly  roofed  with  slate 
and  partly  witli  felt.  It  has  one  window  at  the  extreme 
end,  but  throughout  its  entire  length  the  only  windows 
consist  of  sheets  of  glass  let  into  tlie  walls  about  eight  feet 
above  the  floor  level,  and  ten  others  fitted  in  frames  so  as 
to  open.  The  roof  is  lowered  and  there  are  apertures  for 
ventilation  in  the  centre  of  ihe  floor.  About  the  middle 
of  the  building  is  a  small  ward  kitchen,  and  at  the  side 
are  watercloseis  somewhat  imperfectly  separated  from  the 
wards. 

****** 

"  There  is  accommodation  for  28  small-pox  patients  in 
this  pavilion  and  when  it  is  in  use  a  communication  with 
the  remainder  of  the  buildings  is  cut  off  by  means  of  a 
doorway  at  the  end  of  the  coi'ridor  referred  to.  By  means, 
however,  of  a  sliding  panel  in  the  door,  food  and  other 
necessaries  are  passed  from  one  part  of  the  building  to  the 
other.  I  am  informed  that  hitherto  there  has  been  no  spread 
of  infection,  either  from  this  pavilion  to  the  fever  wards  or 
by  means  of  the  common  corridor,  from  one  of  these  latter 
wards  to  another. 

"  The  detached  pavilion  is  professedly  reserved  for  cases 
of  erysipelas.  In  point  of  construction  it  is  very  similar 
to  the  smali-pox  pavilion,  but  it  is  somewhat  dilapidated, 
and.  apart  from  two  rooms  at  one  end  and  which  were  con- 
structed as  nurse's  rooms,  it  is  not  fit  for  the  reception  of 
the  sick.  Both  this  and  the  small-pox  pavilion  were 
originally  coated  with  tar.  Since  then  they  have  been 
whitewashed,  but  they  remain  very  unattractive  in  ap- 
pearance." 

In  the  first  (1885)  of  the  series  of  admirable  annual 
reports  which  were  compiled  by  the  late  Medical  Ofiicer  of 
Health,  Dr.  H.  Tomkins,  the  following  remarks  on  hospital 
accommodation  appear :  — 

"  Leicester  has  for  some  years  been  i)rovided  with  a 
hospital,  such  as  it  is,  for  this  purpose  (i.e.,  isolation  of  in- 
fectious diseases),  but  unfortunately  it  belongs  to  that 
class  of  structures  which  until  the  last  few  years  has  too 


often  obtained  in  other  towns.  Intended  at  first  as  a  more 
or  less  temporary  building,  constructed  hurriedly,  and  on 
an  ill-designed  plan,  it  may  not  inappropriately  be  termed 
an  ugly  makeshift.  Having,  however,  been  partly  covered 
externally  with  corrugated  iron,  it  has  withstood  the  wear 
and  tear  of  12  or  13  years'  use  better  than  many  others 
constructed  entirely  of  wood.  Erected  originally  to  meet 
an  outbreak  of  small-pox,  it  consists  of  five  blocks,  three 
containing  one  large  ward  each,  and  the  other  two  only 
partially  divided,  and  provides  but  unsatisfactory  accommo- 
dation for  the  treatment  of  small  numbers  of  patients,  or 
for  the  convenient  separation  of  such  cases  as  may  be  de- 
sirable to  isolate  from  others.  It  is  also  in  many  respects 
deficient  in  the  accommodation  and  arrangements  adopted 
in  modern  hospitals  of  this  description." 

Nevertheless  in  spite  of  these  inadequacies  the  building 
has  been  maintained  in  full  working  order — throughout 
the  20  years  of  its  existence.  The  main  portion — with  three 
wards  coming  off  the  corridor  on  the  right  hand,  and 
administration  offices  on  the  left — has  been  always  set 
apart  for  the  reception  of  cases  of  scarlet  fever,  when  its 
original  occupation  by  small-pox  patients  in  1872  was 
over;  and  from  that  time  until  the  autumn  of  1892  no 
small-pox  case  was  admitted  into  those  wards.  These 
three  wards  are  well  kept,  and  lighted  and  commodious  ; 
and  are  equal  to  those  of  many  similar  institutions  in  the 
country.  But  the  same  cannot  be  said  of  the  two  large 
detached  pavilions,  which  form  the  wings  of  the  hospital. 
These  buildings  are  constructed  of  wood,  the  roofs  covered 
by  felt,  and  they  naturally  show  far  more  evidence  of  the 
exposure  and  wear  of  twenty  years  than  the  rest  of  the 
hospital.  The  ground  on  wnich  they  stand  slopes  down- 
wards to  the  east  and  consequently  they  are  constructed  in 
portions  at  different  levels  coming  close  to  the  railway 
above  mentioned.  Although  lofty  and  capacious,  they  are 
bare  and  comfortless ;  and  are  lighted  by  continuous 
windows  at  the  eaves.  Nor  have  they  been  in  constant 
use.  The  northern  wing  has  been  set  apart  for  the 
reception  of  cases  of  small-pox  which  have  occurred  from 
time  to  time,  up  to  the  present  outbreak  ;  and  at  other 
times,  measles  and  other  infectious  diseases  have  been 
accommodated.  The  southern  block,  which  is  more 
widely  separated  from  the  main  building — the  laundry, 
disinfecting  station,  &c.  intervening — is  termed  the 
"  erysipelas  "  ward,  but  has  been  devoted  to  other  purposes 
also,  e.ff.,  the  reception  of  fever  convalescents,  and  of  persons 
quarantined  for  small-pox,  or  for  doubtful  cases.  The  ac- 
companying ilhistration  (see  Plates  I.  and  II.)  from  photo- 
graphs taken  at  my  request  in  January  1892,  shows  the 
nature  of  this  building,  and  the  state  into  which  it  Iras  fallen . 
The  interior  is  bare  and  is  divided  into  three  large  wards,* 
all  inter-communicating,  one  of  which  was  set  apart  as  a 
living  room,  and  the  others  fitted  up  with  beds  when  used 
for  quarantine  purposes.  The  sanitary  accommodation  is 
bad,  and  I  am  informed  that  the  building  is  infested  by 
rats.  I  cannot  avoid  expressing  the  opinion  that  these 
two  wooden  buildings  are  a  reproach  to  the  authorities, 
and  that  being  clearly  erected  for  a  temporary  purpose 
should  long  since  have  been  replaced  by  more  substantial 
structures. 

In  the  autumn  of  1892  an  annex  was  built  at  the 
northern  extremity  of  the  corridor  for  the  accommodation 
of  the  nursing  stafi",  thus  setting  free  some  rooms  which 
could  be  used  as  small  wards. 

Lastly,  with  the  decline  of  the  small-pox  in  1893,  it  was 
resolved  to  re-open  the  wards  to  scarlet  fever,  and  to  erect 
a  detached  building  in  the  north-eastern  part  of  the  site  as  a 
small-pox  pavilion,  a  work  which  had  just  been  completed 
when  my  visits  ceased. 

The  use  to  which  this  hospital  is  put  may  be  seen  from 
the  following  return  (Table  VIII.)  of  the  annual  admissions 
since  1879  in  com.])arison  with  the  numbers  notified  in  the 
borough.  The  vast  majority  have  been  cases  of  scarlet 
fever,  of  which  disease  12,250  cases  have  occurred  during 
the  14  years  (1880  to  1893),  and  .5,560,  or  less  than  one 
half  have  been  admitted.  On  the  other  hand,  almost 
every  case  of  small-pox  notified  has  been  isolated  and  a 
few  cases  admitted  from  outside  the  borough.  It  is  note- 
worthy that,  in  1893,  when  the  hospital  was  closed  to  fever, 
more  cases  of  that  disease  occurred  in  the  borough  than  in 
any  previous  year  in  which  notification  has  been  in  force. 


*  During  the  small-pox  outbreak— when  this  hnildinf;  was  beinguserl 
lor  (niaraniine— the  lower  wards  were  improved  by  bemp:  divided  by 
wooden  partitions  into  smaller  vooms  capable  of  aocominodatmg 
Viiryine  munbeis  of  beds,  and  permitting  of  the  separation  of  the  sexes. 
Atinv  last  -visit  I  found  these  partitions  had  been  removed,  it  being 
intended  henceforth  to  utilise  the  building  for  scarlet  fever  convalescents. 
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Table  VIII. 
Leicester  Fever  Hospital. 

Table  showing  Number  of  Patients  admitted  since  18/9,  and  the  Number  of  Cases  of  Infectious  Disease  notified 

in  the  Borough. 


Sraall-pox. 

Scarlet  Fever. 

Enteric  Fever. 

Erysipelas. 

Admission  of 
other  Diseases. 

Un- 
classi- 
fied. 

Quarantine. 

Noti- 
fied. 

Ad- 
mitted. 

Noti- 
fied. 

Ad- 
mitted. 

Noti- 
fied. 

Noti- 
fied. 

Noti- 
fied. 

Ad- 
mitted. 

Measles. 

1880  - 

— 

1 

802 

230 

245 

5 

442 

47 

— 

— 

1881  - 

1882  - 

1883  - 

5 
29 
12 

6 
30 
12 

1,065 
763 
797 

388 
460 
383 

179 
110 

85 

„ 

566 
455 
317 

46 
44 
12 

- 

- 

Prior  to  1885 
no  record 
of  numbers 
quarantined. 

1884  • 

3 

6 

728 

384 

55 

239 

5 

1885  - 

8 

8 

1,816 

900 

216 

294 

3 

3 

10 

1886  - 

1 

1 

817 

439 

141 

258 

10 

5 

2 

1887  - 

9 

10 

272 

151 

222 

13 

308 

1 

2 

14» 

1  2  developed  small- 
pox. 

3  developed  small- 
pox. 

1888  - 

1889  - 

21 

23 

132 
409 

94 
327 

266 
147 

1 

255 
219 

1 
1 

1 

SO"- 

1890  - 

516 

471 

165 

3 

207 

1 

1 

4.0 

"  Varicella,  1. 

1891  - 

794 

636 

178 

238 

2 

^  Varicella,  6 

1892  ■ 

1893  - 

39 
281 

38 
281 

1,331 
2,308 

727 

116 

392 

316 
353 

6 

4= 
10 

97' 

144S 

"  Varicella,  4. 
'  2  developed  small-pox. 
e  14  developed  small- 
pox. 

§4.  Small-pox  in  Leicester — 1852  to  1891. 

From  the  reports  of  the  medical  officers  of  health,  infor- 
mation respecting  the  mortality  from  small-pox  is  available 
for  a  period  of  40  years.  This  I  have  reproduced  below, 
and  have  appended  an  estimate  of  the  total  number  of  cases 
on  the  basis  of  a  mortality  of  10  per  cent. 

Table  IX. 

Deaths  from  Small-pox  at  Leicester,  1852  to  1891. 


Year. 

Estimated 
Population. 

Small-pox 
Deaths. 

Small-Fox, 
Estimated. 

(No.  of 

Cases.) 

1852  - 

61,403 

52 

520 

1853  - 

62,164 

11 

110 

1854  - 

62,925 

0 

0 

18.')5  - 

63,686 

0 

0 

18.96  -. 

64,447 

1 

10 

1857  - 

65,208 

17 

170 

1858  - 

65,969 

53 

530 

1859  - 

66,730 

3 

30 

1860  - 

68,056 

2 

20 

1861  - 

68,257 

1 

10 

1862  - 

68,797 

0 

0 

1863  - 

72,130 

5 

50 

1864  - 

78,337 

104 

1,040 

1865  - 

80,500 

10 

100 

1866  - 

83,750 

3 

30 

1867  - 

86,000 

2 

20 

1868  - 

90,000 

1 

10 

1869  - 

91,500 

0 

0 

1870 

95,083 

0 

0 

1871  - 

97,500 

12 

120 

1872  - 

100,829 

346 

3,460 

1873  - 

102,515 

2 

20 

1874  - 

106,302 

0 

0 

1875  •• 

111,000 

0 

0 

1876  - 

113,581 

0 

1877  - 

117,461 

60* 

1878  - 

121,473 

1 

10 

1879  - 

125,622 

0 

0 

1880  - 

120,325 

0 

Of 

1881  - 

123,120 

2 

5t 

1882  - 

126,275 

5 

29 

1883  - 

129,485 

3 

12 

1884  - 

132,773 

0 

0 

1885  - 

136,147 

0 

8 

1886  - 

139,606 

0 

1 

1887  - 

143,153 

0 

7 

1888  - 

146,790 

0 

21 

1889  - 

150,520 

0 

0 

1890  - 

154,344 

0 

0 

1891  - 

177,353 

0 

0 

•  System  of  quarantine  initiated.         t  Notification  enforced, 
t  Actual  number  known. 

In  his  report  for  188.3  Dr.  W.  Johnston,  then  Medical 
Officer  of  Health,  points  out  that  during  the  preceding 
seven  years  there  had  been  no  fewer  than  17  importations 
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of  the  disease,  and  he  regards  the  continued  exemption  of 
the  borough  from  any  epidemic  as  being  highly  satisfactory, 
and  "  altogether  due  to  the  success  which  has  hitherto 
"  attended  the  efforts  of  the  Health  Committee  in  securing 
"  not  only  the  immediate  reporting,  but  also  the  prompt 
"  removal  to  hospital  of  all  the  cases  as  they  came  under 
"  notice." 

To  this  must  be  added  the  cai-rying  out  of  a  system  of 
quarantining  of  those  in  contact  with  small-pox  cases, 
which  has  formed  a  notable  feature  of  the  measures  adopted 
in  Leicester  against  the  spread  of  small-pox.  I  "propose, 
therefore  to  give  a  short  account  of  the  history  of  this 
system  up  to  the  present  outbreak.  In  addition  to  pub- 
lished records,  I  have  had  the  opportunity  of  conversing  on 
the  subject  %vith  the  chairman  of  the  Health  Committee, 
Dr.  Johnston,  and  Mr.  Braley,  to  whom  I  tender  my 
thanks  for  the  information  they  freely  gave  me. 

§5.  Small-pox  Quarantine  in  Leicester. 

The  first  mention  of  the  adoption  of  a  system  of  quaran- 
tine for  all  persons  wlio  had  been  presumably  in  contact 
vi^ith  a  case  of  small-pox  occurs  in  Dr.  Johnston's  Report 
for  1877 ;  and  it  is  to  tliis  gentleman  that  is  due  the  ci'edit 
of  having  introduced  this  safeguard  as  a  routine  measure.* 
In  1877,  12  cases  of  small-pox  were  registered  (this  was 
prior  to  the  introduction  of  notification).  Dr.  Johnston 
writes : — 

"  As  the  plan  which  I  adopted  in  the  removal  of  these 
cases  is  novel,  and  may  be  found  useful  by  officers  of 
health  in  other  towns  for  preventing  the  spread  of  the 
disease,  I  may  be  pardoned,  if  I  again  draw  attention  to  it. 
In  every  house  where  a  small-pox  case  occurred  I  endea- 
voured to  impress  the  inmates  with  the  fact  that  the  removal 
of  all  the  members  of  the  family  to  tlie  hospital  was  the 
best  course  to  adopt,  not  only  as  regarded  their  own 
individual  welfare,  but  also  that  of  the  town  at  large,  and 
I  am  glad  to  say  that  all  complied  with  my  requesf,  left 
their  infected  habitations,  and  became  inmates  of  the 
hospital.  Altogether  22  unaffected  cases  were  thus  admitted 
into  quarantine,  and  of  these  3  after  admission  sickened. 
The  first  case  sickened  in  48  hours,  the  second  in  72  liours 
whilst  the  third  showed  no  symptoms  of  the  disease  until 
the  I2th  day.  .  .  .  The  suppression  of  what  might 
otherwise  have  proved  a  widespread  epidemic,  attended 
with  great  fatality,  was  entirely  due  to  the  early  informa- 
tion recorded  of  the  cases  affected,  and  the  promptitude 
observed  in  their  removal.'' 

It  was  the  custom,  Dr.  Johnston  informed  me,  for  the 
Corporation  to  pay  the  wages  of  the  quarantined  during 
their  fortnight's  detention  ;  and  they  were  allowed  com- 
parative freedom  within  the  hospital  grounds. 

Nor  was  the  removal  to  quarantine  in  all  cases  restricted 
to  the  members  of  an  infected  household  ;  if  it  appeared 
that  others  had  been  in  prolonged  contact  with  the  patient 
they  also  were  persuaded  to  take  this  step. 


*  In  his  report  for  1875  (p.  5),  the  late  Dr.  Cra.ne,  then  medical 
olliocr,  states  that  he  removed  to  the  hospital  a  child  sufterins  from 
small-pox  together  with  its  parents.  The  child  died,  but  tho  parents 
who  had  thus  been  practically  "  in  quarantine  "  did  not  take  the  disease. 
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Hitherto  there  had  been  few  objections  on  the  part  of 
individuals  to  go  into  quarantine  ;  but  in  the  few  instances 
in  "which  this  had  occurred,  they  were  visited  daily  by  the 
sanitary  inspector  and  any  signs  of  failing  health  reported 
to  the  Medical  Officer.  On  one  occasion  Dr.  Johnston 
succeeded  in  removing  all  the  inmates  of  a  lodging-house, 
39  in  number,  two  cases  of  small-pox  having  occurred 
in  tramps  who  were  dwelling  there.*  Again,  in  case  of 
refusals,  not  only  were  the  infected  dwellings  watched,  but 
■  the  employers  of  those  who  were  engaged  at  work  were 
informed  of  the  fact  that  there  was  small-pox  in  the  house. 
No  more  pressure  was  put  on  the  folk  than  this,  and  it 
generally  sufficed.  Indeed,  Mr.  Braley  informed  me  that 
he  had  never  known  a  man  lose  his  employment  because 
of  his  detention  in  quarantine. 

Although  apparently,  since  the  introduction  of  this 
system  up  to  the  present  outbreak,  there  has  been  no 
instance  of  a  quarantined  inmate  contracting  small-pox  at 
the  hospital  from  proximity  to  the  small-pox  wards,  it 
should  he  borne  in  mind  that  until  1892  the  small-pox 
cases  were  confined  to  the  special  wing  and  not  intro- 
duced into  the  main  building.  Mr.  Braley  recalled 
an  instance  in  which  the  period  of  quarantine  was  too 
short,  viz.,  only  12  days,  and  after  the  family  returned 
home  another  member  sickened,  and  the  rest  had  all  to 
undergo  another  fortnight's  quarantine. 

The  part  of  the  hospital  buildings  utiHsed  for '  the 
purposes  of  quarantine  has  not  invariably  been  the  same. 
(5ee  annexed  Plan  III.)  In  the  first  instance  the  large  wood  en 
building  close  to  the  entrance  (south  side)  and  farthest 
from  the  wards  was  utilised.  It  had  since  its  erection 
been  mainly  devoted  to  cases  of  erysipelas,  which  used 
then  to  be  admitted  to  the  hospital,  and  was  often  spoken 
of  as  the  "  erysipelas  ward,"  for  it  was  then  a  single  shed. 
It  was  subdivided  into  three  large  wards  during  Dr. 
Tomkins  tenure  of  office,  and  apportioned  by  him  to  the 
reception  of  convalescent  fever  patients, f  to  which  purpose 
it  remained  devoted  until  the  present  small-pox  outbreak, 
when  it  has  again  been  utilised  for  quarantine.  In  the 
meantime,  two  small  wards  at  the  north  end  of  the 
building  (marked  9,  10,  in  plan)  opening  into  the  corridor 
on  the  one  hand  and  externally  on  the  other,  were  set 
apart  for  quarantine ;  and  have  thus  come  to  be  known 
as  the  "  quarantine  wards."  They  are  situated  \vithin  a 
few  yards  of  the  north  building  (detached)  used  for  the 
reception  of  cases  of  small-pox. 

To  show  how  seriously  deficient  is  the  accommodation 
in  this  hospital,  it  may  be  said  that  when  not  in  use  for 
quarantine  these  two  rooms  were  occasionally  utilised  as 
a  nurses'  dormitpry,|  and  that  even  when  small-pox  cases 
were  in  hospital,  the  nurses  occupied  two  small  rooms 
of  the  block  apportioned  to  small-pox.  The  erection  of 
an  additional  building  for  the  nursing  stajf  beyond  this 
block  was  fortunately  completed  before  small-pox  became 
prevalent  in  1892. 

It  has  not  been  ]30ssible  to  get  complete  statistics  of  the 
numbers  sent  into  quarantine  since  the  system  was 
initiated,  but  the  returns  for  recent  years  have  been  kept. 


Cases  of 
Small-pox 
admitted  from 
Borough. 

Numbers  of 
Persons  in 
Quarantine. 

1877    -          -       ■  - 

12 

22 

1878  - 

8 

1879  - 

1880  - 

1 

1881  - 

6 

1882  - 

25 

96  ?§ 

1883  - 

9 

1884  - 

3 

1885  - 

8 

10 

1886  - 

1 

2 

1887  - 

9 

1411 

1888  - 

21 

391- 

1890  - 

1891  - 

103 

183 

If  these  figures  are  correct  it  is  obvious  that  they  cannot 
include  all  those  who  were  exposed  to  the  possibility  of 


*  I  -was  informed  b.v  Mr.  Biggs  (December  20, 1892),  that  originally  tho 
quarantine  hospital  block  was  only  intended  for  tramp.s,  &c.  ;  and  that 
families  were  taken  in  subsequently. 

t  As  many  as  100  children  convalescent  from  scarlet  fever  have  been 
lodged  liere';it  OT)e  thne. 

J  These  rooms  have  not,  however,  been  used  for  this  purpose  during 
the  ten\ire  of  office  of  the  pre.'^ent  matron,  i.e.,  the  past  nine  years. 

5  I  was  informed  by  Mr.  Biggs  that  from  1877  to  1885  inclusive  there 
had  be.  ii  12N  pci-'  ons  i|ur,r:int iiu  d,  but  there  is  no  oflicial  record  of  tht- 
imtnli'-i.-i  in  IlirSI-  yi':irs. 

il  Two  ili'vol'.ped  sm:ill-/.o.v  and  appear  in  that  column  also. 

"[  Three  devcloiicfl  sm;',ll-po-x  and  appear  iii  that  eolinnn  also. 


infection  from  the  103  cases  of  small-pox  primarily 
admitted  into  hospital  during  these  years. 

The  advantages  of  a  quarantine  system,  if  it  could  be 
practically  enforced,  are  : — 

(1.)  The  prevention  of  spread  of  disease  by  persons 
coming  from  infected  houses. 

(2.)  The  detection  at  the  earliest  possible  moment  of 
members  of  the  family  developing  small-pox  subse- 
quent to  the  first  case. 

(3.)  The  facilities  it  affords  for  thorough  disinfection 
and  cleansing  of  the  house  vacated  by  the  family. 

But  to  be  practically  effectual  this  system  not  only 
requires  the  cordial  co-operation  of  all  concerned,  but 
needs  that  the  accommodation  supplied  by  the  authorities 
should  be  adequate  and  acceptable.  So  long  as  only  a  few 
cases  of  small-pox  are  present  in  a  borough,  it  may  be 
possible  to  meet  these  wants  without  entaihng  too  much 
expense.  But  if  the  disease  attain  epidemic  proportions 
the  mere  housing  of  all  the  families  infected  must  entail  the 
provision  of  adequate  accommodation  on  a  scale  that  few 
towns  could  furnish.  Then,  too,  where  as  at  Leicester  the 
quarantine  accommodation  is  of  the  barest,  and  the  com- 
mingling of  the  quarantined  in  sleeping  and  dwelling, 
rooms  unavoidable,  residence  in  quarantine  for  a'  fortnight 
might  well  be  dreaded  by  self-respecting  people. 

On  the  other  hand,  if  the  system  is  to  be  carried  out  with 
efficiency  and  to  l)e  regarded  by  the  people  at  large  as  a 
salutai-y  provision,  and  one  to  which  they  ought  to  submit 
for  the  sake  of  the  community,  the  town  should,  see  to  it 
that  the  buildings  provided  for  the  purpose  are  of  such  a 
character  as  to  supply  comfort  and  privacy  to  every  family. 

In  this  regard  Leeds*  has  advanced  far  beyond  Leicester, 
for  it  has  erected  a  considerable  number  of  cottage  dwellings 
for  temporary  occupation  by  the  quarantined.  Having 
had  the  opportunity  of  contrasting  the  provisions  in  the 
two  towns,  it  has,  I  confess,  been  a  matter  of  surprise  to 
me  that  the  Leicester  people  should  have  rested  satisfied 
with  the  accommodation  provided  for  them. 

It  is  not  surprising,  then,  that  in  1893  it  was  found 
necessary  to  abandon  the  system  of  interning  families  in 
the  hospital  quarters,  and  to  substitute  for  it  the  practice 
(which  had  always  been  adopted  when  persons  refused  to 
go  to  hospital  quarantine)  of  daily  inspection  of  infected 
houses,  a  practice  which  is  customarily  carried  out  in  other 
towns  during  epidemics  of  small-pox.  I  am  not  prepared 
to  say  that  %vith  due  vigilance  this  ordinary  and  obvious 
method  may  not  be  almost  as  efficacious  for  the  purpose 
as  that  of  hospital  quarantine.  It  lacks,  however,  the 
advantage  of  the  individuals  living  under  constant  medical 
supervision. 

§6.  Procedure  in  dealing  with  Small-jiox. 

In  the  case  of  a  disease  so  highly  contagious  as  is  small- 
pox a  great  deal  of  the  efficacy  of  the  measures  taken  to 
deal  with  it  must  depend  upon  the  promptitude  and  vigour 
with  which  they  are  carried  out.  I  can  fully  testify  that 
these  qualities  animate  the  Leicester  sanitary  authority  in 
their  treatment  of  small-pox.  U]ion  the  receipt  of  the, 
notification,  the  ambulance  is  sent  to  convey  the  patient  to 
hospital  ;  and  the  chief  sanitary  inspector  institutes  in- 
quiries as  to  the  possible  source  of  infection  of  the 
case.  During  the  present  outbreak  I  have  been  struck 
by  the  diligence  with  which  the  medical  officer  and  chief 
sanitary  inspector  have  thus  prosecuted  inquiries,  with  the 
result  that  I  think  fewer  cases  have  been  left  "  untraced  " 
than  often  happens.  The  history  of  the  patient  during  the 
previous  fortnight  is  minutely  inquired  into  ;  and  in  parti- 
cular information  is  gathered  as  to  those  who  may  have 
been  in  contact  with  him  or  have  visited  the  house  since  it 
became  infected.  This,  it  seems  to  me,  is  often  a  matter  of 
difficulty  ;  for  it  is  hardly  safe  to  assume  that  the  dwelling 
has  only  been  infected  since  the  patient  sickened.  He  may 
be  (and  indeed  not  infrequently  is)  the  medium  of  infection 
of  other  members  of  the  family  through  fomites  in  his 
clothing  12  or  14  days  before  he  has  any  symptoms  him- 
self ;  and  similarly  hs  may  convey  the  contagium  to  fellow- 
workers  in  a  factory,  to  a  school,  or  to  persons  with  whom 
he  has  social  or  business  relations.  The  risk  of  this  is  not 
so  great  obviously  as  is  that  of  infection  from  himself 
direct ;  but  here,  too,  it  must  be  borne  in  mind  that  the  pre- 
eruptive  stage  of  the  disease  is  an  infectious  period,  and  the 
removal  of  a  case  as  soon  as  its  nature  is  determined,  i.e., 
when  the  rash  is  well  out  (about  fourth  or  fifth  day)  will 
not  prevent,  although  it  may  greatly  diminish,  the  chances 
of  further  cases  occurring  in  the  household.  It  will  be 
seen  subsequently  that  a  large  proportion  of  the  cases  were 
removed  early  in  the  disease. 

On  removal  of  the  case,  and  of  the  household  (if  sent  to 
((uarantine)  the  house  is  fumigated  with  sulphur  ;  "  liquid 
"  disinfectants  are  used  freely  in  the  drains  and  about  the 
"  yard;  and  the  ashpit  is  emptied  and  disinfected;  the 


*  At  Gl:i£{rov.',  too,  Ihcro  is  considerable  provision  for  similar 
ciuarantine. 


APPENDIX. 


"  next  day  the  bedding  is  taken  to  the  disinfecting  chambev 
"  and  subjected  to  the  hot  air  process."* 

The  disinfecting  chamber  was  one  of  Ransome's,  ex- 
changed in  1888  for  a  more  efficient  steam  disinfector  by 
Goddard  and  Massey.  It  is  erected  on  the  hospital 
grounds. 

Before  leaving  the  hospital  the  patients  have  a  final 
disinfecting  bath,  and  their  clothes  are  strongly  disinfected, 

§7.  The  Declip^e  of  Vaccination  in  Leicester. 

I  have  not  deemed  it  necessary  to  enter  into  any  details 
concerning  the  history  of  vaccination  in  Leicester,  as  upon 
this  subject  abundant  information  has  already  been  fur- 
nished to  the  Commission. 

In  view  of  the  present  outbreak  it  may,  however,  be  of 
interest  to  quote  the  statements  of  Dr.  Tomkins,  late 
medical  officer  of  health,  in  his  annual  report  for  the  year 
1887.    He  there  writes  (p.  72)  :— 

"  For  the  past  two  years  all  compulsion  or  any  attempt 
to  carry  out  the  vaccination  laws  has  been  abandoned,  and 
thus  not  only  those  persons  who  have  a  disbelief  in  the 
protection  afforded  by  this  operation  against  an  attack  from 
small-pox,  or  have  any  other  conscientious  objection  to  it, 
are  amongst  the  defaulters,  but  also  large  numbers  of  that 
numerous  class  who,  from  sheer  carelessness  and  thoughtless 
ignorance,  neglect  to  protect  their  children  from  this  loath- 
some disease. 

"  It  is  only  from  about  the  year  1883  that  any  consider- 
able number  of  children  have  been  allowed  to  grow  up  in 
the  town  without  being  vaccinated.  An  instructive  return 
was  published  last  year  by  the  Leicester  Guardians,  which 
showed  that  out  of  33,659  children  born  from  1880  to  1886, 
both  years  inclusive,  only  14,024  were  known  to  have  been 


vaccinated.  It  shows  also  that  4,765  had  died  unvacci- 
nated,  leaving  a  total  of  14,870  who  had  not  been  sub- 
mitted to  that  operation.  Seeing,  however,  that  the 
mortality  of  children  under  five  years  of  age  is  in  Leicester 
very  high,  it  will  not  be  over-estimating  it  to  set  down 
another  2,000  deaths  as  having  occurred  amongst  these 
14,870  unvaccinated  children.  It  is  to  be  nbted  also  that 
6,43&have  accumulated  during  the  last  two  years  to  which 
the  report  refers,  i.e.,  in  1885  and  1886.  Speaking  roughly 
from  these  dates,  it  may  be  assumed  that  there  are  from 
twelve  to  fourteen  thousand  unvaccinated  children  to-day 
within  the  borough,  or  some  10  to  12  percent,  of  the  entire 
population.*  These  particulars  will  be  of  interest,  not 
only  to  the  inhabitants  of  Leicester,  but  to  the  country  at 
large,  which  is  watching  with  some  interest  as  to  what  may 
be  the  ultimate  result  of  this  wholesale  neglect  of  vacci- 
nation. They  will  also  serve  to  correct  the  exaggerated 
notions  that  prevail  in  some  quarters,  that  by  far  the 
greater  proportion  of  the  inhabitants  of  Leicester  are  un- 
vaccinated, whereas  exactly  the  opposite  condition  is  the 
fact.  Should,  however,  the  present  state  of  things  con- 
tinue to  go  on,  and  10  per  cent,  only  of  the  children  born 
are  vaccinated,  as  happened  last  year,  then  in  the  course  of 
eight  or  ten  years  from  the  present  time,  there  will  have 
accumulated  a  sufficient  amount  of  'inflammable  material' 
to  warrant  the  use  of  the  term  'Leicester  experiment' 
being  applied  to  the  town.  Whether  the  present  vigilant 
measures  of  isolation  and  quarantine  will  suffice  to  success- 
fully deal  with  any  outbreak  of  small-pox  which  may  then 
arise,  time  only  can  prove.  One  thing  is,  however,  certain, 
that  any  of  these  unprotected  children  have  but  to  be 
brought  in  contact  with  a  breath  of  infection  from  small- 
pox to  almost  invariably  contract  the  disease." 


Table  X. 

Eetubn  of  Vaccinations  in  the  Leicestek  Union. 


Of  the  Children  whose  Births  were  Registered  during  the  Year  given  in  the  First  Column, 
by  the  31st  January  in  the  Year  next  but  one  following  that  Year  there  were : — 


Year. 

Births 
Registered 
during 
Year. 

Successfully 
Vaccinated, 

Certified  us 
Insusceptible 
of 

Vaccination. 

Had 
Small-pox. 

Died  Un- 
vaccinated. 

Vaccination 
postponed 
by  Medical 
Certificate. 

Remaining. 

The  Children 

not  finally 
accounted  for 
(including  Cases 

postponed) 
being  per  cent, 
of  Births. 

1 

1872 

4,154 

3,422 

6 

16 

574 

1 

36 

A 

3-3 

1873 

4,446 

3,730 

6 

0 

555 

( — 

5 

150 

3-5 

1874 

4,365 

3,590 

9 

0 

643 

19 

104 

2-8 

1875 

4,256 

3,400 

10 

0 

662 

12 

172 

4-3 

1876 

4,773 

3,650 

9 

1 

679 

27 

407 

9-1 

1877 

4,749 

3,509 

7 

0 

647 

37 

549 

12-3 

1878 

4,777 

3,260 

4 

0 

707 

108 

698 

16-9 

1879 

4,695 

3,086 

2 

0 

722 

25 

860 

18-8 

1880 

4,860 

3,010 

5 

0 

816 

14 

1,015 

21-2 

1881 

4,712 

2,948 

3 

0 

687 

47 

1,027 

22-8 

1882 

4,855 

2,660 

7 

0 

720 

36 

1,432 

30-2 

1883 

4,819 

1,967 

8 

0 

735 

6 

2,103 

43-8 

1884 

4,849 

1,700 

9 

1 

818 

24 

2,297 

47-9 

1885 

4,690 

1,481 

6 

0 

760 

14 

2,429 

52-1 

1886 

4,864 

655 

2 

0 

847 

3 

3,357 

69-1 

1887 

4,693 

343 

3 

0 

961 

0 

3,386 

72-2 

1888 

4,805 

220 

0 

0 

885 

0 

3,700 

77-0 

1889 

4,786 

127 

4 

0 

834 

0 

3,821 

79-8 

1890 

4,697 

118 

0 

0 

882 

1 

3,696 

78-7 

1891 

4,785 

74 

1 

0 

885 

0 

3,825 

79-9 

1892 

5,816 

132 

0 

0 

1,024 

0 

4,660 

80-1 

It  may  be  remarked  that  according  to  the  returns 
.  furnished  by  the  Medical  Officers  of  Health  the  numbers 
vaccinated  at  the  public  stations  have  fallen  of  late  years 
more  rapidly  than  the  private  vaccination,  the  former  being 
in  1887,  188  ;  1880,  80;  1889,  31 ;  1890,  12;  1891,  6. 

§8.  Small-pox  at  Leicester. 
1892-93. 

Early  in  the  year  1892  a  doubtful  case  of  small-pox 
occurred  in  the  town,  but  no  other  cases  arose  from  it. 
The  patient  was,  however,  promptly  isolated,  and  six 
inmates  of  the  same  house  were  removed  to  the  hospital 
and  detained  in  quarantine  for  a  fortnight. 

At  the  end  of  August  a  case  was  introduced  into  the 
town  in  the  person  of  a  tramp  admitted  into  the  Workhouse 
Infirmary.  From  that  time  Tor  a  |)eriod  of  70  weeks — with 
one  or  two  exceptions — cases  continued  to  occur,  i.e.,  from 

*  .SUW'iii' lit  I'.y  (  liief  sanitary  i!;.spec1  or  ((iiofod  by  Mr.  liigss  in  nii 
article,  '  How  Leicester  deals  with  Small-i)0.x."  liepvint  irom  ■'The 
Vaccination  Inquirer,"  November  ],  1S92. 


the  week  ending  August  24th,  1892,  to  the  week  ending 
December  27th,  1893. 

The  following  account  will  be  strictly  confined  to  this 
period,  and  the  cases  considered  include  not  only  those 
that  were  duly  notified,  but  also  those  cases  that  passed 
unrecognised  at  the  time  (most  of  whom  never  sought 
medical  advice)  but  subsequently  came  to  the  knowledge 
of  the  authorities. 

The  total  number  of  cases  thus  collected  amounts  to 
357,  of  whom  181  were  males  and  176  females. 

There  were  21  deaths,  a  mortality  of  5"8  per  cent.  ;  but 
of  the  males  there  were  only  7  deaths  or  3'5  per  cent.  ;  of 
the  females,  14  deaths,  or  nearly  8  per  cent. 

In  the  following  table  a  detailed  list  is  given  of  these 
cases,  which  are  recorded  in  the  order  of  their  onset,  and 
appended  is  a  record  of  the  number  of  inmates  of  the 
houses  whence  they  came  arranged  in  four  age-periods  : — 

*  It  will  1)6  seen  snlisequently  tliat  out.  of  1,2S-1.  imiiates  o(  ly3  house- 
liolds  invaded  by  fjiuall-iiox  in  ]><92-;5,  there  were  'Ml  children  Uvini? 
below  the  af;e  of  ten  years,  and  tliat  283  of  these  cbildreii  were  unvacci- 
nated, a,  proportion  of  23  per  cent,  of  tbis  limited  population.— S.  C. 
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Vaccination  Data. 

rH 

Infancy:  ?  marks 
Unvaccinated 

Infancy :  2  marks 

Unvaccinated 
Infancy :  5  marks 
Unvaccinated  ■ 
Infancy :  4  marks 

Unvaccinated 

Infancy  :  4  marks 
4  „ 

Unvaccinated 
Infancy :  4  marks 
Unvaccinated 

■infancy  :  3  marks 
Unvaccinated 

Dura- 
tion in 
Days. 

OCOCO           OOrHCilNi-lOSCDM        1  WO0aC0C0.*0>»000 
COC30       00            CDiOWCOt'-rHrHC'S         1  COeQCOClCQ<0.<CU»0$ 
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KOYAL  COMMISSION  ON  VACCINATION  : 


No.  1. 


§  9.  Summary  of  the  outbreak. 

It  is  not  my  Intention  to  enter  into  a  detailed  history  of 
the  outbreak,  as  that  has  been  amply  done  by  Dr.  Priestley 
in  the  various  reports  he  has  presented  to  the  Sanitary 
Committee,  whilst  the  earlier  stages  of  the  epidemic  were 
exhaustively  inquired  into  and  reported  upon  by  a  Special 
Committee.  It  may,  be  useful  if  [  present  a  summary  of 
the  whole  outbreak  month  by  month,  completed  by  the 
after  knowledge  of  all  the  available  facts. 

I  propose,  therefore,  to  mention  in  turn  the  fresh  invasions 
of  each  household  in  each  month,  with  brief  reference  to 
the  ascertained  sources  of  their  infection  and  of  the  cases 
secondarily  arising.  In  tabular  form,  the  numbers  cf 
invaded  houses  ner  month  are  as  follows  : — 


Xumber 

of 
Houses 
Invaded. 

Cases  arising 

m 

Month. 

Numbers 
Attacked. 

Fever 
Hospital. 

Work- 
house. 

Lee  Street 
Common 
Lodging- 
House. 

1892 
August 

- 

— 

- 

1 

— 

September 

3 

5 

1 

October  • 

3 

3 

7 

1 

November 

9 

12 

1 

1 

December  - 

11 

35 

1 

1 

1893. 
January  - 

35 

■16  W) 

2 

2 

4 

February  . 

7 

15 

2 

1 

March 

9 

1.1 

2 

5 

April 

19 

11 

May 

31 

53 

1 

June 

25 

32 

July 

10 

18 

August 

8 

15 

September 

5 

7 

October  - 

G 

11 

November 

G 

10 

December  - 

3 

3 

196 

323 

lit 

10 

12 

*  One  case  re-admitted  :  apparent].y  re-infected. 

t  Tliis  only  includes  those  cases  which  arose  in  hospital  and  were 
not  removed,  but  merely  transferred  to  small-pox  wards. 


1892. 

August. — On  the  24th  of  this  month,  a  tramp,  W.  S., 
who  had  been  lodging  in  the  town  since  the  21st,  applied 
for  admission  to  the  workhouse  infirmary.  He  liad  a  scanty 
eruption,  the  nature  of  which  was^not  recognised,  and  he  was 
discharged  on  August  30.  The  subsequent  occurrence  of 
cases  of  small-pox  in  persons  known  to  have  been  in  his 
company  led  to  the  discovery  of  this, — the  first  case  known 
in  this  outbreak.  He  returned  to  Leicester  some  weeks 
afterwards,  and,  through  Dr.  Priestley's  courtesy,  I  was  able 
to  see  the  man.  He  presented  stains  anri  traces  of  the 
eruption  over  the  shoulders  and  on  the  forearms ;  and  a 
smooth  small  cicatrix  on  the  arm  where  he  said  that  he  had 
been  vaccinated  in  infancy. 

No8.2and3.  September. — On  the  4th,  Mrs.  M.  (No.  2),  and  on  the 
5th,  Mrs.  B.  (No.  3),  who  had  been  living  in  the  lodgmg- 
house  when  W.  S.  stayed  there,  sickened  :  and  on  the  7th 
and  8th  respectively  the  rash  appeared.  No.  2  was 
admitted  into  the  hospital  on  September  9,  and  No.  3  on 
the  10th.  The  latter  who  was  unvaccinated  had  a  more 
severe  attack  than  No.  2,  who  presented  two  vaccination 
scars.  The  husband  and  infant  of  No.  3  were  taken  into 
quarantine,  and  on  leaving  there  on  September  19th,  tlie 
infant  was  taken  charge  of  by  some  friends.  This  infant 
No,  5,  (No.  5),  was  vaccinated  when  taken  to  quarantine,  but 

about  the  27th,  developed  a  few  equivocal  spots.  It  is  not 
unlikely  that  the  child  really  had  a  very  mild  attack  of 
variola,  for  two  persons  who  nursed  her  after  she  had  left 
quarantine,  developed  the  disease,  viz. : — P.  J.  (No.  8)  and 
E.  R.  (No.  9).  In  the  one  case  the  rash  appeared  on 
October  15,  in  the  other  on  the  17th  ;  both  were  confluent 
attacks,  that  of  No.  9  (who  was  unvaccinated)  being 
accompanied  by  lipemorrhages.    An  aunt  of  No.  9,  M.  S. 


No3.  8  and  9. 


(No.  18),  who  did  not  come  into  quarantine,  sickened  on  No.  is. 
November  3,  i.e.,  13  days  after  E.  R.'s  removal  to 
hospital.  No.  4  was  an  inmate  of  the  ward  in  the  ^ 
workhouse  infirmary  into  which  W.  S.  was  sent  on  August 
24  to  30th  ;  he  was  suffering  from  syphilitic  caries  of  the 
skull  and  was  in  a  debihtated  state.  The  rash  of  small-pox 
developed  in  him  on  September  9,  and  he  died  in  the 
hospital  in  a  confluent  attack,  on  the  16th.  It  was  not 
possible  to  obtain  clear  evidence  of  his  having  been 
vaccinated,  but  the  fact  that  in  early  life  he  had  been  in 
the  navy  was  held  to  be  presumptive  in  favour  of  this.* 
Towards  the  end  of  the  month,  B.  J.  K.  (No.  6),  in  the  jq-Q_g_ 
employ  of  the  Corporation  was  attacked.  The  origin  of 
his  illness  is  obscure  but  apparently  the  view  that  most 
commended  itself  to  those  in  authority  was  that  he  may 
have  been  infected  through  contact  with  dry  refuse  which 
he  was  engaged  in  carting  from  the  ashpit  of  an  infected 
house.  But  whatever  the  source  of  his  illness,  it  was  the 
indirect  cause  of  many  cases  of  the  disease  that  occurred 
in  the  following  month.  He  was  removed  to  the  hospital 
on  October  3rd,  the  day  in  which  his  rash  appeared,  and 
had  a  confluent  attack,  very  severe  at  the  outset,  but 
rapidly  drying  up  on  maturation.  He  had  four  vaccination 
marks  of  infantile  vaccination.  At  the  same  time  that  he 
was  admitted,  five  other  persons  were  taken  to  quarantine. 
One  of  these  was  his  daughter,  E.  K.  (No.  7),  who  was  No.  7. 
forthwith  vaccinated. 

Outbreak  in  the  Fever  Wards. — The  child  E.  K.  had  not 
been  in  quarantine  nine  days  before  she  contracted  scarlet 
fever.  At  this  time  the  three  fever  wards  were  full  of 
children  in  all  stages,  and  the  convalescent  block  (or  old 
eiysipelas  ward)  contained  large  numbers  of  convalescent. 
Indeed  the  accommodation  of  the  building  was  strained  to 
its  utmost.  El  K.  was  removed  from  the  quarantine  ward 
(9  in  plan)  to  Ward  I.  This  was  on  October  11th,  and 
it  so  happened  that  a  few  days  before  this  one  or  two  of 
the  fever  patients  had  developed  varicella.  The  only  means 
of  isolation  left  in  the  building  were  the  small  rooms  at 
the  entrances  to  wards  I.,  II,,  and  III.,  and  it  was  into 
one  of  those  that  the  cases  of  varicella  vi^ere  transferred. 
On  October  15,  i.e.,  12  days  after  her  father  developed  the 
rash  of  small-pox  and  was  removed  to  hospital,  the  child 
E.  K.,  vv'ho,  it  may  be  recalled,  %v as  "  itndergoing  vacci- 
nation," presented  an  eruption  the  characters  of  which 
were  at  first  uncertain.  The  eruption  was  sparse,  and  the 
individual  papules  small,  and  although  there  was  not  an 
unanimous  opinion  as  to  its  nature,  yet  in  face  of  the  fact 
that  some  of  her  ward  mates  had  undoubted  varicella,  and 
from  the  lack  of  any  other  isolation  accommodation,  she  was 
sent  on  October  15  to  the  sm.all  ^vard  where  three  other 
varicella  cases  were,  and  indeed  occupied  a  bed  with  one 
of  them.  Her  case,  hov/ever,  did  not  run  the  course  of 
varicella.  On  October  17  the  three  other  children  were 
removed  from  the  small  ward,  and  on  October  19  E.K.  was 
removed  to  the  small-pox  ward,  there  being  no  longer 
any  doubt  that  she  had  contracted  this  disease  from  her 
father,  and  that  its  characters  in  her  had  been  modified 
by  her  recent  vaccination.  She  was  then  desquamating 
from  scarlet  fever.  E.  K.,  during  the  earlier  period  of  her 
attack  of  small-pox,  had  thus  been  in  Ward  I.  (full  of 
scaiiet  fever  cases)  from  October  14  (  ?)  to  October  15 ; 
and  in  Ward  I.  (annex)  with  three  fever  cases  who  had 
varicella  from  October  15  to  October  17- 

Of  the  43  children  suffering  from  scarlet  fever  in  V/ard  I. 
when  E.  K.  was  an  inmate,  five  developed  small-po.x. 
One  of  these,  E.  L,  (No.  12),  was  probably  infected  before  No.  12. 
admission  on  October  18tb,  as  she  sickened  with  small- 
pox on  the  26th.  Another,  H.  C.  (No.  21),  may  have  been  No. 21. 
infected  directly  by  No.  12,  for  she  is  said  to  have  shared 
her  bed  on  October  28th,  i.e.,  the  day  before  the  rash 
appeared  in  E.  L.  At  any  rate,  H,  C.  fell  ill  on  November 
10th,  i.e.,  the  14th  day  of  this  possible  exposure  to 
infection.  The  infection  of  the  three  other  children  must, 
I  believe,  be  attributed  to  contact  with  E.  K.,  during 
the  time  that  she  v,-as  isolated  with  them  for  supposed 
varicella.  That  period  of  exposure,  October  15  to  17, 
harmonises  with  the  dates  of  their  developing  sraall-pox, 
viz.:  G.  B.  (No.  11)  on  October  27,  G.  P.  (No.  14)  on  nqs  ii 
October  2.9,  and  S.  W.  (No.  16)  on  October  29.  16.  " 

*  As  the  case  of  W.  H.  (N"o.  4)  excited  much  attention,  especially,  in 
regard  to  the  question  of  his  having  been  vaccinated  and  possibly  re- 
vaeciiiated,  it  may  be  of  interest  to  supplement  the  above  brief  state- 
ment with  a  record  of  the  facts  as  elicited  by_.the  Special  Committee 
which  inquired  into  the  origin  of  the  small-pox  outbreak.  It  appears 
that  he  was  discharged  fr  I'.n  the  navy  on  July  14,  1879,  after  having 
served  ,  for  11  years  and  211  days.  The  order  making  re-vaccination 
compulsory  hi  the  navy  was  passed  in  1871.  His  papers  were  produced 
before  ithe  Committee,  but  owing  to  their  mutilated  couditioil  the 
record  of  hisstiilcas  to  v:ifcin:ition  bad  been  effaced.  We  are  then 
without  any  evidence  of  tiiix.  iinii  lience  tliis  case  has  been  classified  as 
"  -fracoination  doubtful  or  uncertain."  J'ide  Mmutes  of  Special  Com- 
mittee, pp.  382,  383.  ; 


APPENDIX. 


Admitted 
for 

"Ward. 

Attacked 
Varicella. 

Sent 
Homo 

Small-pox. 

Scarlet 
Fever. 

from 
Hospital. 

Onset. 

Easl). 

No.  11,  G .  B. 

Oct.  7- 

I. 

Oct.  11  - 

Oct.  ''7  - 

Oct. 

„  12,  E.L. 

„  is- 

I. 

— 

*^6  • 

29 

„  14,  J.  F. 

Sept.  15 

I. 

Oct.  10  - 

— 

31 

„  15,  F.B. 

Oct.  19  - 

III. 

— 

— 

,,  29  - 

Nov.  1 

„   IG,  S.W. 

Sept.  'IS 

I. 

Oct.  6  - 

— 

30  - 

„   20,  N.H. 
„  21,H.C.t 

About 
Sept.  20 
Oct.  4- 

? 

I. 

„  16*  - 
— 

Oct.  21  - 
— 

Nov.  3 
„  10- 

No"  5 
„  12 

„  23,E,.L. 

„  15  - 

III. 

— 

Nov.  9  - 

„  13- 

„  16 

„  25,  E.  P. 

„  28  - 

III. 

„  16- 

„  20 

„  26,  P.  H. 

„  12- 

in. 

Nov.  9  - 

„  18- 

„  21 

„  2S,L.  D. 

„  27- 

II. 

„  21  - 

>,  23- 

„  25 

„  29,M.E. 

«  28- 

II. 

15  • 

„  29- 

Dec.  1 

„  30,  A.  J. 

19- 

III. 

„  29- 

Dec.  2  - 

„  4 

*  Placed  in  the  Quarantine  WanZ  which  had  been  disinfected  when 
the  K.  family  left  on  October  15th. 
t  Said  to  have  occupied  same  bed  as  E.  L.  (No.  12),  on  October  28th. 

It  is,  however,  impossible  to  ascribe  the  inlectioTi  of  all 
those  who  were  attacked  with  small-pox  whilst  in  the 
hospital  to  this  origin.  For  eight  other  children,  five  in 
Ward  III.,  two  in  Ward  II.,  and  one,  placed  in  the 
quarantine  ward,  because  of  varicella  in  other  parts  of  the 
building,  contracted  the  disease.  One  of  them,  F.  B.  (No. 
15),  may,  like  No.  12,  have  been  incubating  small-pox 
when  attacked  with  scarlet  fever.  The  rest  must  have 
been  infected  in  the  hospital ;  how,  it  is  only  a  matter  of 
conjecture,  but  hardly  of  surprise,  seeing  that  Ward  III.  is 
only  distant  a  few  yards  from  the  small-pox  wing  which 
was  then  receiving  patients.  It  may  be,  too,  that  N.  H. 
(No.  20),  who  before  leaving  developed  varicella,  and  was 
isolated  in  the  quarantine  ward  just  vacated  by  the  family 
of  E.  K.  (but  thoroughly  fumigated),  was  infected  there. 
She  and  five  others  were  sent  home,  and  had  to  be  re- 
admitted with  small-pox,  which  had  appeared  in  them  13, 
4,  9,  2,  14,  and  3  days  respectively,  after  leaving  the 
hospital. 

Lastly,  in  three  instances  the  children  infected  other 
members  of  the  family.  R.  L.  (No.  23),  who  was  sent 
home  on  November  9,  and  sickened  with  small-pox  on  the 
13th,  apparently  infected  his  mother  (No.  32),  who 
developed  sniall-pox  in  quarantine  on  December  1st,* 
F.  H.  (No.  2G),  who  was  sent  home  on  November  ,9,  and 
sickened  with  small-pox  on  the  18th,  infected  his  brother 
(No.  31)  with  whom  he  slept,  and  who  was  attacked  on 
December  4th,  12  days  after  No.  2(3  returned  to  the 
hospital.  M.  R.  (No.  29),  who  was  sent  home,  on 
November  15th,  sickened  with  small-pox  on  the  29th,  so 
that  she  probably  was  infected  on  leavhig  the  hospital. 
She  was  re-admitted  on  December  1st,  and  her  father, 
W.  R.  (No.  36),  fell  ill  on  the  12th,  and  had  a  very  sparse 
pap Lilar  eruption  on  the  14th ;  he  was  admitted  on  December 
17th. 

Thus,  taking  the  whole  series  of  cases  which  arose  in  tlie 
hospital  wards  or  were  connected  with  them,  we  find  them 
ranging  from  September  15  to  December  14,  a  period  of 
two  months. 

The  hospital  was  cleared  of  its  scarlet  fever  inmates 
by  October  31st,  with  the  exception  of  a  few  who  were 
too  ill  to  leave. 

It  may  be  added  that  of  these  158  scarlatinal  cases  74 
were  found  to  be  vaccinated ;  and  10  were  vaccinated  on 
the  ajjpearance  of  small-pox  in  the  wards  and  within  24 
hours  of  their  return  home.  All  the  children  attacked  with 
small-pox  were  unvaccinated,  and  three  of  their  number 
(13)  died. 

October.— On  the  24th  of  this  month  a  man  (No.  10) 
was  found  in  the  streets  with  a  maturating  eruption.  He 
was  employed  as  a  porter  and  Hved  at  a  common  lodging- 
house.  He  had  had  some  pain  in  the  back  on  the  18th, 
but  had  not  felt  ill,  and  he  first  noticed  a  rash  on  the  21st. 
He  was  57  years  of  age  and  had  been  vaccinated  in  infancy. 
The  establishment  accommodates  104  lodgers,  and  seems  to 
be  well  mana;^ed.  I  had  an  opj)ortunity  of  visiting  it,  and 
was  informed  that  there  were  85  to  90  "lodgers,"  several 
of  whom  were  often  absent  at  work  for  a  week  at  a  time. 


There  is  some  obscurity  about  this.  December  Ist  was  the  14th 
day  of  quarantine  when  No.  3?.  left ;  she  says  she  was  ailing  then,  but 
did  not  have  any  rash  till  December  i)th  or  10th.  She  miy,  therefore, 
btivj  cjutr.uaed  llic  ilii;a:ij  v/hiht  in  qu-irantin  j. 


There  is  a  large  day  room  and  kitchen  on  the  ground  floor, 
with  lavatory  and  w.e.  at  the  back ;  the  upper  floors  being 
divided  into  cubicles  for  the  inmates.  This  man  had  lived 
there  for  two  years.  When  ha  first  fell  ill  he  was  moved 
with  his  bed  and  bedding  from  his  cubicle  to  a  separate 
room.  So  far  as  could  be  ascertained  (for  in  the  interval 
some  12  or  14  had  left)  only  one  other  inmate  contracted 
small-pox.  This  was  W.  R.  (No.  19),  who  had  occupied  a 
cubicle  in  the  same  dormitory  as  No.  10,  He  was  at- 
tacked on  November  3,  the  rash  appearing  on  the  5th.  On 
the  discovery  of  the  first  case  the  house  was  visited  daily 
by  the  sanitary  inspector.  Re- vaccination  was  offered  to 
the  inmates,  but  none  accepted  it.  Another  case  arising  in 
October  was  that  of  T.  G.  (No.  13),  who  had  been  employed 
at  tiie  hospital,  part  of  his  duty  consisting  in  carrying  coals 
into  the  wards.  He  had  thus  occasion  to  visit  the  small- 
pox wards  daily ;  but  had  declined  to  be  re-vaccinated.  He 
was  taken  ill  on  the  27th  ;  rash  on  29th. 

November. — On  the  3rd  of  this  month  M.  A.  J.,  set.  45 
(No.  17),  who  was  employed  in  laundry  work  at  the  hospital, 
was  attacked  with  confluent  small-pox.  She  had  possibly 
been  infected  through  washing  the  clothes  of  N.  H.  (No. 
20),  who  was  leaving  the  hospital  after  her  attack  of  varicella 
and  v/as  incubating  small-pox.  M.A.J,  had  declined  to 
be  re-vaccinated ;  and  the  severe  form  of  her  attack,  which 
was  characterised  by  delirium,  and  terminated  fatally,  may 
have  been  influenced  l)y  her  acknowledged  intemperate 
habits .  On  November  14  a  labourer  (No.  22)  was  sent  on  to 
the  hospital  from  the  workhouse,  having  developed  a  small- 
pox rash  on  that  day.  He  had  probably  contracted  the 
disease  outside  Leicester.  No.  24,  a  young  man  living  in 
Leicester,  but  not  known  to  have  been  in  contact  with  a 
case,  developed  a  rash  on  November  Kith,  and  was  ad- 
mitted on  the  18th.  He  was  a  bicyclist,  and  possibly  was 
infected  iu  the  neighbourhood  of  the  town.  The  next  case 
(No.  27)  was  one  concerning  which  some  difference  of 
opin'on  existed,  the  characters  of  the  eruption  being  so 
much  mortiQed.    Its  origin  could  not  be  traced. 

December.— The  following  are  the  fresh  infections  occur- 
ring in  this  month  and  the  cases  connected  witli  them  : — 
W.  J.  S.  (No.  33),  a  lad  oi  13,  unvaccinated,  was  admitted 
into  hospital  on  the  21st ;  but  he  had  been  taken  ill  on  the 
lOth,  and  had  a  copious  rash,  which  developed  inco  very 
large  vesicles  well  out  on  the  Kith.  The  case  was  at  first  un- 
recognised. He  was  no  longer  attending  school,  but  lived 
in  the  Beatrice  Road,  the  nearest  part  of  the  Newfoundpool 
district  to  the  hospital,  where  later  in  the  epidemic  numerous 
cases  arose.  Two  other  cases  occurred  in  this  family, viz.: — 
Nos.  44  and  59,  who  sickened  on  December  31  and  January 
4,  whilst  a  neighbour  (No.  69)  was  attacked  on  January  7- 
H.  J.,  10^-.  8  (No.  34),  one  of  a  family  of  11  children,  all 
unvaccinated,  whose  ages  ranged  from  one  to  17  years,  was 
attacked  on  the  11th ;  the  rash  appeared  on  the  13th,  and 
the  mother  thinking  it  was  "  only  measles,"  put  him  in  a 
separate  room  and  nursed  him,  not  seeking  medical  advice 
until  the  Kith.  How  the  child  became  infected  is  not 
known ;  inquiries  were  made  at  the  school  which  lie  and 
five  others  attended,  but  no  clue  could  then  be  obtained. 
This  family  was  not  sent  into  quarantine,  but  was  visited 
daily  for  a  fortnight  by  the  inspector.  Vaccination  of  the 
children  was  offered  but  refused  by  the  parents.  During 
the  fortnigiit's  surveillance,  i.e.,  up  to  December  31,  no 
case  was  reported  from  this  house.  It  was  subsequently 
ascertained  that  oae  of  the  children  had  a  few  "spots  ''  ; 
and  another  was  taken  ill  with  vomiting  and  fever  j  but 
was  well  the  next  day.  It  was  not  until  January  10th, 
1893,  i.e.,  24  days  after  the  removal  of  No.  34,  that  another 
child,  M.  J.,  sst.  12  (No.  77),  sickened.  The  parents  con- 
sidering this  to  be  a  case  ol:  chicken-pox  did  not  inform  the 
authorities,  and  kept  her  at  home  ;  but  that  the  case  was 
one  of  small-pox  there  can  be  no  question  not  only  from 
the  preceding  case,  but  from  the  fact  that  four  ether  of 
the  chihh-en  were  subsequently  attacked,  viz.,  N.  J.,  cet.  5 
(No.  114),  on  January  29th;  E.  J.,  ffit.  4  (No.  122)  ;  on 
February  4  ;  E.  H.  J.,  set.  14  (No.  123),  on  February  4  ; 
and  E.  j.,  ast.  6  (No.  128),  on  February  12.  If  No.  77 
were  not  infected  from  a  case  intermediate  to  her  attack 
and  that  of  No.  34,  she  may  have  been  so  through  faulty 
disinfection  of  the  house,  or  through  the  father  visiting 
the  hospital  on  January  27th,  28th,  and  29th,  owing  to  the 
critical  state  of  the  first  child  who  was  then  iu  the  ward. 
W.  C,  ajt.  30  (No.  35),  was  sent  on  to  the  liospital from  the 
workhouse  on  December  15.  He  had  been  tramping  to 
Leicester  from  Warwickshire  during  the  past  fortnight  and 
arrived  in  the  town  with  the  rash  out.  No.  37  was  a  nurse 
who  had  been  in  the  service  of  the  hospital  since  the  be- 
ginning of  October.  Slie  was  attacked  on  December  15, 
and  was  re-vaccinated  on  the  same  day  ;  the  small-pox  rash 
appeared  on  the  17th,  and  the  attack  was  a  very  miid  one. 
The  next  case  in  the  record  is  that  of  A.  J.  P.  (No.  38), 
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which,  however,  was  not  known  to  the  sanitary  authority 
until  he  was  convalescent.  It  was  then  ascertained  that  a 
month  previously,  i.e.,  on  December  15,  he  had  an  attack 
of  "  lumbago  "  with  fever,  and  kept  to  his  house  for  nine 
days,  a  typical  discrete  rash  having  developed.  This  case 
was  discovered  owing  to  the  admission  to  hospital  in  the 
beginning  of  January  of  three  other  members  of  the  house- 
hold, two  (Nos,  53  and  61)  being  unvaccinated  children, 
one  of  whom  died  after  a  most  severe  attack  complicated 
with  double  panophthalmitis.  No.  53  was  attacked  on 
January  3  ;  No.  61  on  January  5  ;  and  a  maidservant  (No. 
67)  on  January  7,  she  being  re-vaccinated  on  the  10th,  a 
day  after  appearance  of  1  ash.  The  housekeeper  (No.  94) 
who  had  attended  on  the  children  during  the  week  of  their 
illness  that  they  were  at  home  wps  not  re-vaccinated  with 
the  rest  of  the  family  on  January  10.  She  sickened  on  the 
19th  and  was  admitted  on  the  21st.  Another  case  trace- 
able to  the  same  source  is  that  of  V.  G.  (No.  63),  a  young 
lady  friend  of  No.  38,  and  visited  by  him  when  he  was 
recovering  from  his  attack.  Her  illness  commenced  on 
January  5;  she  was  not  removed  to  hospital. 

Three  members  of  another  family,  the  source  of  whose 
infection  was  not  ascertained,  were  attacked  about  this 
time.  The  first  was  an  unvaccinated  child,  one  j'ear  old 
(No.  39),  who  was  not  attended  by  a  medical  man.  His 
illness  began  on  December  15.  On  January  2nd  his  brother 
(No.  43)  developed  a  rash,  and  the  father  (No.  48)  on  the 
8th.  A  woman  (No.  57)  who  nursed  the  infant  when  it 
was  ill,  sickened  with  small-pox  on  January  4.  E.  M.,  f., 
set.  15  (No.  40),  vaccinated,  had  a  suspicious  rash  on 
December  22nd  ;  and  was  first  isolated  from  the  small-pox 
ward.  On  the  28th  her  family  was  removed  to  quarantine, 
and  two  of  them  (Nos.  5i ,  52)  sickened  with  miid  attacks 
of  small-pox  on  January  3rd.  The  father's  quarantine 
was  prolonged  for  a  week,  when  No.  51  was  admitted  into 
the  small-pox  ward  on  the  5th  ;  but  he  also  developed  the 
disease  a  week  later,  i.e.,  on  the  19th,  or  14  days  after  his 
daughter  was  removed  and  11  days  after  his  wife  had  been. 
His  attack  was  severe.  Another  family  group  of  cases  is 
that  of  the  W's.,  living  in  Pool  Road,  Newfoundpool.  Mrs. 
W.,  set.  24  (No.  41),  had  a  mild  attack  commencing  on 
December  22.  She  was  not  taken  to  the  hospital  then,  but 
went  there  with  her  infant  on  January  25,  he  having  been 
attacked  ( No.  65)  on  January  6.  The  remaining  members  of 
the  family— E.  W.,  sit.  2i  (No.  96),  and  Mr.  W.  (No.  98)— 
were  removed  at  the  same  time,  having  been  attacked  on 
the  20th.  The  children  were  unvaccinated ;  and  the 
infant's  attack  was  a  mild  one,  aad  indeed  regarded  by  the 
parents  as  "  severe  chicken-pox."  The  other  child  (No.  96) 
had  a  severe  confluent  attack.  A  young  married  woman 
(Xo.  42)  was  found  to  be  suffering  from  small-pox  on  the 
29th  and  v.-as  admitted  to  hos|)ital.  She  may  lia\-e  in- 
fected another  person  who  visited  her  (No.  60).  The 
seventh  family  in  which  more  than  one  case  arose,  to  be 
invaded  in  December,  is  that  of  H.'s,  discovered  in  the 
(!0urse  of  ahouse-to-house  inspection  of  the  neighbourhood. 
The  first  to  be  attacked  was  N.  H.,  cet.  12,  unvaccinated 
(No.  45),  whose  illness  was  very  mild,  and  was  regarded  as 
chicken-pox.  It  began  on  Deeember  31,  and  her  fister, 
£et.  14,  also  unvaccinated  (No.  64),  sickened  on  January  6. 
They  were  both  admitted  on  the  12th,  the  rest  of  the 
family,  seven  in  number,  being  taken  into  quarantine.  Of 
these  three  sickened,  viz..  No.  82  on  the  16th,  No.  85  and 
No.  87  on  17th. 

The  case  of  C.  G.  (No.  46),  who  was  admitted  with  a 
very  mild  attack  on  January  3rd,  is  of  interest  in  regard  to 
his  infection.  He  had  been,  on  December  19,  to  see  his 
mother  at  Halifax  ;  she  died  from  small-pox  (and  apoplexy) 
on  the  21st ;  and  he  first  showed  sjmiptoms  of  illness  on 
the  31st,  returning  to  Leicester  on  January  2nd,  visiting  in 
the  meanwhile  his  sister's  family  at  Keighley. 

F.  L.  (No.  47)  had  been  engaged  on  railway  works  at 
Chesterfield,  and  on  December  19th  had  stayed  at  a  house 
where  a  man  had  small-pox.  He  was  himself  attacked  on 
the  31st ;  taken  to  hospital  on  January  5th  ;  his  sister,  Mrs. 
M.  (No.  84)  falling  ill  on  January  17th. 


1893. 

January. — Two  very  mild  cases  in  a  brother  and  sister 
(Nos.  49  and  81)  occurred  at  the  beginning  of  January, 
the  former  attacked  on  the  1st,  the  latter  on  the  15th.  She 
had  been  re-vaccinated  on  the  9th,  the  day  after  the  removal 
of  her  brother  to  hospital,  but  it  did  not  take.  No  clue 
was  obtained  to  the  source  of  infection  in  No.  49  nor  in 
that  of  No.  50,  a  young  woman  of  21,  the  eldest  of  a 
family  often,  of  whom  the  two  youngest,  ast.  five  and  six, 
were  not  vaccinated.  No  second  case  occurred  in  this 
house.  A  school  girl,  fet.  8  (No.  54),  was  attacked  on  the 
3rd  and  admitted  on  the  8th  ;  she  had  a  severe  attack, 
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characterised  in  its  later  stages  by  continual  re-formation 
of  the  crusts,  so  that  it  was  long  before  the  skin  was  clear. 
At  this  time  another  family  had  several  members  attacked, 
a  circumstance  which  in  this,  as  in  other  instances,  was 
associated  with  the  non-recognition  of  the  nature  of  the 
first  case.  This  was  a  lad  of  ten  years  (No.  55),  unvacci- 
nated, whose  illness  commenced  on  the  3rd,  the  eruption, 
which  was  discrete,  appearing  on  the  5th.  The  family 
consisted  of  eight  members,  three  of  whom  were  un-vacci- 
nated ;  and  four  were  infected  by  small-pox,  viz.,  No.  90  ^0- 
(vaccinated),  attacked  on  the  18th,  No.  91  (vaccinated)  on 
the  18th,  No.  93  (unvaccinated)  on  19th,  and  No.  101 
(unvaccinated)  on  22nd.  It  was  when  investigating  these 
cases  that  the  Medical  Ofiicer  of  Health  found  marks  of 
previous  small-pox  on  the  limbs  of  No.  55,  \^  hose  rash  had 
been  ascribed  to  chicken-pox.  They  were  removed  to 
hospital  on  the  23rd  and  24th,  one  of  the  cases  (No.  93) 
being  a  confluent  attack.  Two  unvaccinated  children  of 
another  family  (origin  also  untraced)  were  admitted  in  this 
month  ;  the  first  (jNIo.  56)  was  attacked  on  the  4th,  the 
second  (No.  89)  on  the  I8th.  A  case  (No.  58)  in  a  young 
man,  vaccinated,  was  received  about  a  week  after  the 
rash  appeared  (January  6th) ;  there  were  8  members  of  his 
family,  all  unvaccinated,  and  no  second  case  occurred  in  the 
house.  But  a  fellow  worker  with  No.  58  was  attacked  on 
January  17th  (No.  86),  and  two  others  (Nos.  100  and  102) 
on  the  22nd.  The  next  case  is  of  peculiar  interest  as 
presenting  probably  a  rare  instance  of  re-infection.  Mrs. 
M.  (No.  60)  had  been  attending  on  Mrs.  S.  (No.  42)  before 
her  removal  to  hospital  on  December  29th;  and  in 
consequence  her  family  was  kept  under  observation.  No. 
42  had  sickened  on  December  24,  and  on  January  6th,  i.e. 
12  days  later,  MrS:  M.  had  premonitory  syiuptoms;*  a 
few  shotty-like  papules  appeared  on  the  skin  of  the  back 
on  the  6th,  but  there  was  no  ])yrexia,  when  she  was 
admitted  on  the  8th.  The  case  being  equivocal,  she  was 
put  into  one  of  the  detached  wards  adjoining  a  general 
ward,  and  attended  by  a  nurse,  who  subsequently  sickened 
with  small-pox  (No.  106).  Mrs.  M.  miscarried  on  the  12th. 
She  left  the  hospital  on  the  23rd,  and  was  re-admitted  on 
the  30th  (No.  Ill)  su-ffering  from  a  much  more  definite 
actack,  which  had  commenced  with  rachialgia,  headache,  and 
vomiting  on  the  28th.  She  now  had  several  large  discrete 
pustules  on  the  face,  the  maculas  of  the  previous  eruption 
being  visible  on  the  back.  If  this  were  not  a  case  of  re- 
infection, and  the  primary  illness  not  small-pox,  it  is 
singular  that  she  should  previous  to  that  illness  have  been 
in  contact  with  a  case  of  small-pox,  and  that  the  nurse  in  « 
attendance  should  have  contracted  the  disease.  The  I 
evidence  in  support  of  re-infection  seems  to  outweigh  the 
argument  that  these  form  merely  coincidences.  The  nurse 
in  question  (No.  106)  presented  a  rash  on  January  23rd,  No.  lOC 
and  would  therefore  have  been  attending  on  No.  60  when 
infected.  Her  attack  was  a  very  mild  one.  She  had  been 
re-vaccinated  ten  years  previously,  but  not  on  the  present 
occasion.  The  large  common  lodging-house  in  Lee  Street 
where  two  cases  occurred  in  October  and  November  (Nos. 
10  and  19)  again  became  infected.  The  first  to  sicken  was 
Mrs.  K.  (No.  62),  the  wife  of  the  manager;  her  illness  No. 62. 
began  on  the  4th  January,  and  she  was  removed  on  the 
8th,  the  house  being  kept  imder  observation.  On  the  12th, 
i.e.,  at  too  brief  an  mterval  to  be  infected  by  No.  72,  one 
of  the  inmates,  a  man  50  years  of  age  (No.  78),  was  attacked  ; 
his  case  was  a  very  mild  one,  and  he  went  about  with  the 
i-ash  out,  but  was  identified  and  removed  on  the  18th.  Then 
follow  a  series  of  other  lodgers,  each  infected  in  turn,  viz., 
J.  S.,  set.  70,  (No.  109),  a  man  who  bore  the  marks  of  re- 
vaccination  done  40  years  before ;  when  he  first  ailed 
about  28th  January,  he  was  sent  to  the  workhouse  infirmary, 
but  spots  appeared  on  February  1 ,  and  he  went  to  hospital  on 
the  3rd.  lie-vaccination  had  been  off'ered  to  the  inmates 
of  the  lodging-house,  102  in  number,  but  declined  by  all. 
Another  inmate,  F.  R.,  set.  20  (No.  112),  sickened  on  the 
28th  Januaiy  ;  he  was  vaccinated  (one  large  scar),  but 
had  a  severe  confluent  attack.  J.U.,  ffit.  52  (No.  132),  who 
had  been  re-vaccinated  20  years  before,  had  a  very  mild 
attack,  which  commenced  on  February  16  ;  he  was  removed 
on  the  25th,  the  case  not  being  at  first  recognised.  He 
apparently  infected  four  other  inmates : — No.  141,  attacked 
March  11,  No.  142  March  5,  No.  144  March  8,  No.  145 
March  8,  No.  146  March  9  (who  went  to  the  workhouse  on 
the  11th  and  was  transferred  thence  to  the  hospital),  and 
the  final  case  of  the  series  was  that  of  B.F.,  set.  62  (No.  151), 
who  was  attacked  on  March  22.  No  other  cases  occurred 
in  this  lodging-house  after  this. 


*  I  find  in  my  notes  that  Mrs.  M.  visited  Mrs.  S.  on  the  22nd,  and 
not  ap;ain  until  the  27th.  If  she  really  were  infected  by  the  latter  the 
infection  must  either  hava  been  received  bttfore  Mrs.  S.  showed  any 
siRiis  of  illness,  or  the  incubation  period  of  Mrs.  M.'s  case  must  have 
be"en  unduly  short. 
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-  Reference  may  also  be  made  to  the  cases  sent  to 
the  hospital  from  the  workhouse.  Besides  Nos.  1,  4, 
22,  and  35  which  arose  in  August,  September,  and 
November,  there  were  in  January  two  cases,  Nos.  68 
and  99;  in  February  two,  Nos.  118  and  125,  and  in 
March  146  and  154.  It  will  be  convenient  to  deal  with 
these  now.  They  were  not  connected  with  one  another, 
and  weie  mos  tly  men  who  had  come  to  Leicester  on  tramp. 
No.  6S  was  in  the  Union  for  about  four  days  with  a  few 
papules  on  him  ;  the  onset  of  his  atta,ck  being  on  January 
7riV,  and  the  rash  had  been  out  about  nine  days  before  he 
was' sent  to  the  hospital.  No.  99  probably  contracted  the 
disease  id  Bromsgrove,  whence  he  had  tramped  to  Leicester  ; 
his  attack  was  extremely  mild,  barely  half  a  dozen  jjapules. 
lie  had  three  scars  of  re-vaccination  in  addition  to  three 
on  each  arm  of  his  primary  vaccination.  No.  118  had 
come  irom  Liondon  to  Leicester;  he  also  had  been  re- 
vaccinated  (two  years  before)  and  had  a  very  mild  attack. 

No.  125  had  previously  been  in  a  lodging-house  in  B  

Street,  where  it  is  supposed  he  was  infected.    No.  146,  as 

stated,  was  infected  at  L          Street  lodging-house,  and 

went  from  there  to  the  v.orkhouse  infirmary.  No.  154  had 
been  tram])ing  from  Cambridge  to  Newmarket  at  the  time 
of  his  presumed  infection. 

M.  v.,  pet.  20,  a  wardmaid  at  the  hospital  who  had 
declined  to  be  re-vaccinated,  sickened  on  January  7  (No. 
66).  On  the  8th  her  temperature  was  104°,  on  the  9th  the 
rash  appeared,  and  the  pyrexia  abated.  The  eruption  was 
composed  of  papules  of  various  sizes,  mostly  discrete. 
She  had  four  large  foveate  vaccination  scars  on  the  left  arm. 

G.  L.  (No.  70),  a3t.  23,  may  have  been  infected  at  a 
public-house,  where  he  mingled  with  several  people  a 
fortnight  before  he  himself  took  ill  on  January  8.  He  hud 
a  proper  coherent  rash,  but  the  papules  instead  of  really 
maturating  on  January  20,  became  more  consolidated  and 
pale.  He  had  four  vaccination  scars.  No.  71  was  a  child, 
ret.  5,  who  had  been  attending  school  with  a  rash  out  on 
him,  which  was  found  by  Dr.  Priestley  to  be  ;5mall-pox. 
The  papules  were  small  and  discrote ;  the  child  was  un- 
vaccinated.  No.  72  was  another  child,  8  years  of  age,  who 
attended  the  same  school  as  No.  56,  and  as  ii;  that  case, 
so  here,  the  diagnosis  was  not  made  until  another  member 
of  the  family  had  sickened  (viz..  No.  104,  a  child  of  five, 
whose  rash  appeared  on  the  28th).  It  was  then  found  that 
No.  72  presented  evidence  of  having  had  small-pox,  his 
rash  apjiearing  on  the  11th  (that  of  No.  55  had  come  out 
on  the  3r(!).  Later,  a  third  member  of  this  household 
(No.  126),  a  young  woman  set.  21,  sickened  on  February  9, 
and  had  a  mild  attack.  S.  0.,  another  unvaccinaied  child 
(No.  73),  was  attacked  on  the  9th,  and  admitted  on  the 
12th.  There  were  three  other  unvaccinated  children  in  the 
family,  but  they  did  not  contract  the  disease.  In  this  case 
the  pustules  were  remarkably  large,  prominent,  and  sur- 
rounded by  wide  areolae.  No.  74  was  a  friend  of  Mrs.  S. 
(So.  42),  and  was  in  her  company  on  the  26th  December 
(No.  42  was  then  sickening) ;  the  rash  in  her  case,  a  discrete 
one,  a[)peared  on  the  12th  January,  her  illness  beginning 
on  tiie  10th.  No.  75  is  the  case  of  a  young  man  which 
was  not  discoveied  till  the  mild  attack  from  which  he 
suifered  had  passed ;  it  had  commenced  on  the  9th,  and 
he  had  remained  at  home.  Another  case  treated  at  home 
is  that  of  No.  79,  a  medical  practitioner  ;  but  it  was  so 
slight,  and  recovery  so  rapid,  that  it  has  only  been  included 

9  in  the  list  with  some  hesitation.  No.  76,  who  sickened  on 
the  9th,  No.  80  on  tlie  13th,  and  No.  83  on  the  16th,  were 
also  mild  cases,  of  which  the  origin  could  not  be  traced. 
No.  80  was  living  at  a  lodging-house  with  48  other  lodgers, 
none  of  whom  were  attacked.  Next  to  be  mentioned  are 
three  members  of  a  family,  of  which  the  first  to  be  attacked 
was  a  schoolboy  {[so.  88)  (?  attending  same  school  as  Nos. 
55  and  72),  who  sickened  on  the  17th,  and  was  admitted  on 
the  19th,  He  was  unvaccinated,  and  had  a  severe  con- 
fluent attack.  Two  other  unvaccinated  children  escaped; 
but  No.  119,  a  lad  of  16,  vaccinated,  had  a  very  mild  attack, 
commencing  on  February  2  ;  and  the  father,  cet.  35  (No. 
124),  also  vaccinated,  sickened  on  February  4,  for  a  mild 
attack.    On  January  20  I  accompanied  Dr.  Priestley  to  a 

house  in  B  Street,  where  an  infant  (No.  95)  had  just  died 

after  24  hours'  illness.  It  presented  some  subcutaneous 
petechiBe,  and  was  regarded  as  a  case  of  malignant  small- 
pox, There  seemed  to  be  some  connexion  between  this 
case  and  Nos.  42  and  74,  with  whom  the  family  was 
acquainted  ;  and  the  child's  father  bore  equivocal  traces  of 
8  recent  eruption.  He  had  not,  however,  been  ill.  A  child, 
7  years  of  age,  neighbour  to  the  A.  family  (two  of  whom 
had, had  small-pox,  viz.,  No.  56,  removed  on  the  7th,  and  No. 
89  on  the  20th),  sickened  on  the  20th.  This  child  (No.  97) 
was  unvaccinated  ;  her  attack  was  a  very  mild  one.  Nos. 

107.  103  and  107,  who  were  attacked  on  the  22nd  and  28th 
resiiectively,  were  cases  the  origin  of  which  could  not  be 
traced.   -No.  105,  an  unvaccinated  girl  of  12,  who  had  a 


severe  confiuerit  attack,  accompanied  by  haemorrhage, 
attended  the  same  school  as  No.  88.  Her  illness  began  on 
the  37th,  ten  days  after  No.  88  sickened.  The  case  of 
No.  108,  a  girl  of  14,  was  clinically  interesting.  She  had  No.  io8. 
developed  a  very  scanty  errfption  on  the  27th,  and  had  a 
very  mild  attack,  quoad  small-pox  ;  but  three  weeks  later 
symiitoms  of  meningitis  supervened,  and  for  some  days  her 
condition  was  critical.  Although  it  seemed  probable  that 
she  contracted  the  disease  when  going  to  or  engaged  at 
her  work  (which  she  had  only  resumed  after  eight  weeks' 
absencefor  "  rheumatisni  "  on  January  14th),  no  |)rior  case 
known  to  have  been  in  contact  with  her  was  discovered. 
An  unvaccinated  child  (No.  110),  set.  4,  who  sickened  or  No  lie. 
the  28th,  may  have  been  infected  a  fortnight  previonsJy  by 
a  visitor  commg  from  a  house  where  small-pox  then  was. 
The  child  had  just  then  been  attacked  with  scarlet  fever. 
It  was  admitted  to  hospital  on  the  3rd  February,  and  died 
on  the  8th.  Its  mother  (No.  130).  had  a  very  mild  attack,  No,  13u. 
which  commenced  on  Feln-uary  56,  i.e.,  the  14th  day  of  the 
child's  removal.  No.  1 13  was  visiting  near  infected  houses  No.  lis. 
on  the  15th,  and  was  attacked  on  the  29th  ;  Nos.  115  and  Nos.115,117, 
117,  attacked  on  January  29  and  31,  could  not  be  traced  ; 
whilst  No.  116,  who  also  fell  ill  about  the  same  time,  may 
possibly  have  been  infected  when  engaged  in  some  plumb- 
ing work  on  the  hospital  premises.  He  was,  however,  only 
engaged  on  the  part  most  remote  from  the  small-pox  wards. 

February. — The  first  case   in  this  month's  record  is 
another  which  was  untraced,  a  man,  fet.  30  (No.  120),  whose  No.  120. 
illness  commenced  on  the  3rd  :  he  was  admitted  on  the  8th 
and  had  a  very  slight  attack.    B.  G.,  zbt,  7  (No  12),  had  No.  121. 
been  staying  with  some  relatives  a  fortnight  previous  to 
his  attack,  which  began  on  the  4th.    In  the  course  of  his 
inquiries  the  medical  officer  found  several  children  in  this 
house  suficering  from  chicken-po.v,  and  also  evidences  of  a 
case  of  small-pox  which  had  passed  unrecognised.  No. 
121  apparently  infected  his  sister  N.  G.,  set.  5  (No.  131),  No.  isi. 
before  his  rash  appeared,  for  she  fell  ill  on  the  16th.  Both 
these   children  had  confluent  attacks.     They  were  un. 
vaccinated,  as  also  was  another  child  who  escaped  ;  but  two 
other  members  of  the  family  were  vaccinated  (primarily)  on 
the  appearance  of  small-pox  in  the  house.    No.  127,  who  No.  127. 
sickened  on  the  11th,  probably  contracted  the  disease 
outside  Leicester,  where  she  had  only  been  visiting  for  a 
week  previous  to  her  illness.   A  schoolboy  (No.  129),  get.  7,  No.  120. 
was  attacked  on  the  12th.    How  he  contracted  the  disease 
is  not  known  ;  but  he  apparently  infected  his  father  (No. 
136),  who  sickened  on  l,he  27th.    There  were  four  other  No.  136. 
unvaccinated  children  in  this  family.    No.  133,  a  child  of  No.  1.33. 
two  years,  sickened  on  the  18th  ;  he  had  a  coherent  attack, 
complicated  by  bronchitis.    There  was  a  historj^  of  mild 
feverish  illness  in  a  relative  living  next  door  about  three 
weeks  previou,5ly,  but  no  tangible  evidence  that  the  child 
had  been  infected  there.    His  father,  however  (No,  143),  No,  143. 
was  attacked  on  March  7th.    A  series  of  cases  occurred 
in  three  families  about  this  time,  which  were  not  known 
to  the  authorities  until  some  weeks  had  elapsed.   They  com- 
mence with  the  case  of  G.  H.  (No.  134),  ast.  29,  who  was  No.  134. 
taken  ill  with  headache  and  pains  in  the  back  on  the  21st, 
foUovv'cd  by  a  sparse  eruption  on  the  arms,  wrists,  ankles, 
sndforehead.   His  child,  aat.  4,  unvaccinated(No.  147),  was  .^^^ 
feverish  and  delirious  on  March  11th,  and  also  had  an 
eruption  like  his  father;  the  wife  (No.  148)  complained  of  No.  148. 
pains  in  the  head  and  back  on  March  13th;  and  her 
infant  (No.  152),  whom  she  was  then  suckling,  was  taken  No.  153. 
ill  a  week  later.    Both  children  were  unvaccinated,  and  in 
both  the  variolous  rash  was  sparse.   J.  W.,  eet.  30  (No.  153),  No.  153. 
a  lodger  with  this  family,  was  attacked  about  the  same 
time  as  tiie  infant.     These  five  persons  comprised  the 
whole  household  ;  but  from  this  source  five  other  house« 
holds  were  invaded.    C,  P.,  set.  16  (No.  149),  was  in  the  No.  149. 
habit,  together  with  her  brother  F.  P.  (166),  of  taking  her  No.  156. 
dinner  with  the  H.  family.  She  had  premonitory  symptoms 
about  March  19th,  followed  by  a  very  scanty  eruption. 
F.  P.  was  taken  ill  a  week  later  than  his  sister,  and  iheir 
mother  (No.  161)  was  in  bed  for  two  days  with  headache  No.  ifil 
and  backache,  about  a  week  after  F.  P.  was  ill.    She  had 
been  re-vaccinated  in  1872.    Then  Miss  H.  B.  (No.  158)  No.  158. 
who  "  walked  out  "  with  No.  166,  also  had  an  eruption  on 
the  face  and  arms  about  March  29th.     This  case  was 
notified  and  admitted  to  hospital  about  the  23rd  day^  bub 
two  other  members  of  the  family  were  attacked,  viz.,  No. 
168,  a  girl  of  8,  who  sickened  on  April  8,  and  had  a  No,  ifiS. 
coherent  attack,  and  No.  177,  a  girl  of  16,  who  sickened  on  177. 
April  12th,  and  had  a  discrete  attack.    Nor  does  this 
conclude  the  series  of  cases  ascribable  to  intection  from 
No.  134;  for  A.  M,,  ajt.  10  (No.  171),  and  F.  M.  (172),  Nos.i7i,l72. 
unvaccinated  children,  who  had  fairly  mild  attacks,  were 
grandchildren  of  Mrs.  P.  (No.  161),   and  sickened  on 
April  10;  they  infected  their  mother  (No.  189),  who  fell  No.  189. 
ill  on  April  23,  and  their  unvaccinated  sister  (No.  1.93),   No.  193. 
set.  3,  attacked  on  the  26th.   This  last  was  the  most  severe 
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case  .  of.  the  whole  series.  Another  family  apparently 
infected  from  the  same  source  is  that  of  T.  B.,  who  was  a 
fellow  workman  with  No.  134,  and  acquainted  with  the  P.'s 
(No.  15G,  &c.).  He  (No.  164)  had  a  mild  attack,  which 
was  not  notified  and  was  thought  to  be  influenza.  His 
ilaiess  commenced  on  April  3rd,  and  of  his  three  unvacci- 
nated children,  two  had  small-pox.  The  one,  L.  B.,  ijet.  5 
(No.  183),  was  attacked  on  April  17th,  probably  infected 
by  him,  the  other  B.  B.,  sst.  5,  (No.  197),  attacked  April 
29,  and  probal)ly  infected  by  her  sister.  Again,  the  G. 
family  were  a]Dparently  infected  through  the  father,  being 
also  a  co-worker  with  No.  134.  The  first  of  his  family  to 
be  ill  was  Mrs.  G.  (No.  165),  who  had  taken  charge  of  the 
infant  H.  (No.  152)  when  its  mother  was  ill.  No.  165 
sickened  on  April  4,  and  two  of  her  unvaccinated  children, 
IH.  (Nos.  1/3,  174)  on  the  10th  ;  whilst  the  father  (No.  179) 
sickened  on  the  14tl),  and  a  third  child  (190)  on  the  24th. 
Thus  more  or  less  directly  connected  with  the  unrecognised 
case  of  G.  H.  (No,  134)  were  six  families,  or  a  total  of  37 
persons,  of  whom  23  were  attacked  with  small-pox  (nearly 
all  mild  cases) ;  v/hilst  of  12  of  them  who  were  unvaccinated 
10  were  attacked.    (See  diagram.) 
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Mrs.  H.  (No.  135),  set.  26,  unvaccinated,  had  a  severe 
semi-mahgnant  attack.  She  lived  in  a  house  adjacent  to 
one  where^several  cases  (Nos.  34,  77  &c.)  had  been  occurring; 
she  sickened  on  February  25th,  and  was  removed  on  the 
27th.  Her  husband,  EEt.  28  (No.  155),  also  unvaccinated, 
was  sent  into  quarantine  with  his  three  children.  He  was 
probably  infected  there,  as  he  did  not  sicken  until  March 
26th,  i.e.,  12  days  after  leaving  quarantine.  His  children, 
a3t.  three,  six,  and  nine  years,  all  unvaccinated,  did  not  take 
the  disease. 

March. — Several  cases  were  imported  into  Leicester 
during  this  month,  but  in  no  instance  did  they  give  rise  to 
others.  No.  137  attacked  on  March  )st,  in  a  lodging- 
house,  prol)ably  contracted  the  disease  in  Northampton, 
He  was  in  the  Mihtia,  and  stated  that  he  had  been  re- 
vaccinated  six  years  previously,  but  the  evidence  of  this 
was  very  equivocal.  His  attack,  which  was  a  confluent  one, 
did  not' run  a  tyi)ical  course,  but  absorbed  at  the  stage  of 
maturation  ;  the  pustules  rapidly  desiccating.  No.  138, 
attacked  on  March  1st,  had  arrived  in  Leicester  on  February 
23  from  Sheffield.  Slie  was  an  unvaccinated  child,  set.  7, 
and  had  a  mild  attack,  and  contracted  scarlet  fever  when 
in  hospital.  Nos.  139  and  140  were  fellow  labourers,  v.'ho 
had  arrived  at  Leicester  from  Derby  on  February  20.  They 
both  sickened  on  March  6th.  No.  150,  a  fortnight  before 
his  attack  on  March  2l3t,  was  in  London  or  Oxford  ;  and 
had  only  been  at  Leicester  for  four  days.  No.  157,  at- 
tacked on  the  27th,  lived  in  the  Newfound  pool  district, 
where  so  large  a  proportion  of  cases  subsequently  occurred. 
The  origin  of  the  attack  of  No.  159  is  oliscure,  for  she  had 
remained  in  her  house  during  the  preceding  weeks,  except 
on  the  one  occasion  a  fortnight  before  when  she  went  to 
the  railway  station  to  meet  her  husband.  She  v/as  attacked 
on  March '28th.  No.  160,  who  fell  ill  on  the  29th,  had 
been  to  the  hospital  on  the  15th  to  meet  her  sister  (No. 
123),  then  leaving  the  building. 

April. — No.  162  was  a  "  missed  "  case.  He  had  felt  ill 
on  the  2nd,  and  a  rash  appeared  on  the  4th  ;  but  the  case 
was  not  known  until  the  following  month  when  others 
were  traced.  It  is  possible  that  his  child,  who  died  from 
"convulsions  "  two  or  three  weeks  after  his  illness,  may 
really  have  had  small-pox.  Probably  connected  with  this 
case  is  that  of  No.  191,  an  unvaccinated  lad  of  13,  who 
on  April  11th  delivered  coals  at  the  house,  and  who 
sickened  on  the  25th.  He  had  rather  a  severe  attack, 
being  removed  to  hospital  on  the  27th.  One  of  his  brothers, 
set.  10  (No:  209),  sickened  on  May  10,  and  another,  set.  6 
(No.  218),  on  May  13.  Both  were  unvaccinated,  the  former 
having  a  confluent,  the  latter  a  discrete  attack.  Another 
case  possibly  traceable  to  No.  162  is  that  of  No.  202  (May 
3)  wlio  lived  close  by.  No.  163,  attacked  on  3rd  April, 
attended  the  same  school  as  some  other  children  previously 
mentioned  (\-iz.,  Nos.  88,  105,  &c.)  ;  he  was  unvaccinated, 
as  also  were  the  five  other  children  of  the  family,  who, 
together  with  the  mother,  were  taken  into  quarantine  for 


two  days,  whilst  their  dwelling  was  being  cleansed  and  dis- 
infected. One  of  them,  R.  H.,  tet.  11  (No.  185),  sickened 
on  the  19th  and  died  from  hsemorrhagic  small-pox  on  the 
25th.  A  family  of  whom  four  members  were  attacked  is 
that  of  the  M.'s.  The  first  to  fall  ill  was  E.  M.,  tet.  21 
(No.  166),  an  unrecognised  case,  his  illness  commencing 
on  April  5th.  Both  the  imvaccinated  members  of  this 
family  suffered ;  one,  B.  M.,  aet.  9  (No.  182),  sickened  on 
April  16,  and  died  from  heemorrhagic  sraall-pox  on  the 
24th.  The  other,  E.  M.,  ast.  6  (No.  187),  sickened  on  the 
20th ;  his  attack  was  a  coherent  one.  Miss  L.,  aet.  25 
(No.  186),  also  living  in  the  house,  was  attacked  on  the 
19th.  It  seems  clear  that  the  malignant  case  had  a  briefer 
incubation  period  than  the  others.  Three  other  persons 
connected  with  these  cases  suffered.  One  (No.  201)  was  ^'^o.  20t. 
employed  at  the  same  factory  as  No.  165,  who  had  con- 
tinued at  her  work  with  the  eruption  on  her  until  April  20, 
No.  201  had  a  very  mild  attack  commencing  on  May  2. 
No  others  in  this  factory  seem  to  have  been  infected.  Nos.  -^^ 
203  and  210  were  undertaker's  assistants  and  had  been  no  SIO 
engaged  in  the  burial  of  No.  182  on  April  26.  Both  were 
unvaccinated,  and  the  incubation  period  of  No.  203  was 
unusually  short  (nine  days)  if  he  then  contracted  it,  for 
he  sickened  on  May  5th  ;  but  possibly,  as  Dr  Priestley 
suggested,  his  was  a  case  of  direct  inoculation.  No.  210 
sickened  on  May  10th,  i.e.,  14  days  after  this  presumed 
exposure.  I  now  come  to  a  series  of  cases  traceable  to  in- 
fection  from  a  common  source — a  navvy  (T.  S.),who  escaped 
observation  and  whose  assumption  of  an  alias  miade  the 
task  of  clearing  up  the  etiology  of  other  cases  somewhat 
difficult  for  the  authorities.  No.  167  lodged  with  this  man, 
and  became  ill  on  April  7th,  Mr.  and  Mrs.  U.  (Nos.  169 
and  1 70) ,  with  whom  they  lodged,  also  falhng  ill  on  the 
10th.  A  young  woman  (No.  178),  who  came  in  to  assist 
Mrs.  H.  in  her  household  duties,  sickened  on  the  13th. 
This  patient  had  a  coherent  attack.  [Although  she  jire- 
sented  a  smooth  scar  on  the  arm  it  did  not  appear  to  be 
distinctly  of  vaccinal  origin  ;  and  she  stated  that  her  mother 
had  told  her  she  had  never  been  vaccinated.]  G.  B.,  set.  33 
(No.  180),  the  foreman  of  the  works  where  "  T.  S."  had 
been  employed,  was  attacked  on  April  14,  and  two  of  his 
three  unvaccinated  children  who  were  infected  by  him  died 
from  small-pox.  One,  G.  B.,  a3t.  16  months  (No.  194), 
sickened  on  the  26th.  He  had  double  panophthalmitis  and 
gangrene  of  feet,  and  died  on  the  17th  May.  The  other 
(No.  198),  L.  B.,  ast.  3,  sickened  on  the  30th,  and  died 
after  a  prolonged  attack  with  double  panophthalmitis  and 
deep  ulceration  of  the  face  on  June  27th.  When  "  T.  S." 
left  the  H.'s  lodgings  he  seems  to  have  gone  (under  an 
alias)  to  another  house,  where  he  lodged  with  the  foreman 
of  some  other  works  from  April  24  to  May  15.  This  man 
(No.  217)  was  attacked  with  small-pox  on  May  13;  he  had 
a  severe  confluent  attack,  complicated  by  delirium  tremens 
and  pneumonia.  He  had  two  vaccination  marks.  His  son, 
set.  15  (No.  219),  was  with  other  children  vaccinated 
(primarily)  on  May  16,  and  sickened  with  small-pox  on 
the  17th.  The  attack  was  a  mild  one,  and  when  I  savv  him 
he  was  covered  with  small,  miliary,  red  papules,  and  the  two 
vaccination  vesicles  were  well  marked.  [We  were  told 
that  this  lad  when  two  years  old  was  "  inoculated  "  by  his 
mother  from  the  arm  of  his  recently  vaccinated  sister  ;  but 
there  was  no  cicatrix  to  show  that  this  had  been  at  all 
effectual  ]  A  lodger  in  the  same  house,  sot.  23  (No.207),  No. 
was  attacked  on  May  8,  and  had  a  coherent  eruption,  which 
dried  up  rapidly.  He  had  three  large  foveated  vaccination 
scars. 

Mrs.  M.,  set.  28  (No.  175),  was  taken  ill  on  April  10  No.  l3 
with  what  was  thought  to  be  influenza.  Her  parents,  Mr. 
and  Mrs.  B.,  lived  hard  by,  and  her  married  sister,  Mrs.  W., 
in  the  town.  Mrs.  B.,  83t.  58  (No.  192),  had  a  slight  illness.  No.  1^ 
for  which  she  kept  her  bed  for  a  few  days,  from  April 
25  ;  her  husband  (No.  204)  also  took  ill  with  "  influenza,"  No.: 
■which  he  was  thought  to  have  contracted  from  his  wife, 
his  attack  beginning  on  May  6,  and  he  kept  his  bed  for  10 
days.  The  real  nature  of  these  cases  was  revealed  by  the 
illness  of  Mrs.  Yv''.  (No.  230),  who  sickened  on  May  25, 
developed  a  rash  on  the  27th,  notified  as  small-pox  ou 
June  2nd,  and  removed  to  the  hospital  on  June  1st.  Her 
husband  fNo.  253)  was  attacked  on  June  9th,  and  their  two 
unvaccinated  children :  No.  252  on  the  8th,  No.  261  on 
the  12th,  the  latter  being  a  confluent  case.  A  neighbour. 
Miss  B.,  a3t.  17,  also  sickened  (No.  256)  on  the  lOfch  June. 
[This  case  was  a  remarkable  one  in  a  vaccinated  subject. 
The  rash  was  most  copious  and  confluent,  but  in  four  days 
it  began  to  dry  up,  and  there  was  no  secondary  fever;  so 
that  she  was  out  of  bed  in  a  fortnight.]  The  brother  of 
Miss  B.  sickened  on  June  13th  (No.  265),  and  was  pro-  No.  265. 
bably  infected  by  Mrs.  W.  In  addition  to  these  cases 
traceable  to  infection  from  Mr.  B.  (No.  204),  there  was  the 
case  of  Mrs.  G.,  set.  52  (No.  243),  a  neighbour  to  the  No  24!. 
M.'s,  who  sickened  on  June  1st ;  whilst  Mr.  M.  himself 
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(No.  237)  was  attacked  on  May  28tb,  and  sent  to  hospital 
on  June  lst,  and  his  child  (No^  258)  on  June  13. 
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Of  the  rest  attacked  during  April,  Nos.  176  (attack  on 
the  llth)  and  184  (on  the  17th)  were  navvies  at  work 
together  on  a  sewer,  and  small-pox  occurred  amongst 
others  of  those  employed.  No.  181  had  been  at  an  athletic 
meeting  a  fortnight  before  he  sickened,  April  16,  and  may 
have  contracted  the  disease  there.  The  source  of  the  illness 
of  No.  1?8  (April  23)  could  not  be  discovered.  Miss  E.  B. 
(No.  195),  a  schoolmistress,  unvaccinated,  was  attacked  on 
April  27th.  She  had  recently  returned  from  a  visit  to 
Coventry,  where  she  was  nursing  a  friend  who  was  said  to 
have  "chicken-pox."  There  can  be  little  question  that 
she  here  contracted  the  disease,  which  she  had  in  a  severe 
confluent  form,  followed  by  extensive  pitting  of  the  face.* 
Next  come  a  series  of  cases  which  arose  at  T— — ,  a  village 
near  Leicester,  whence  a  case  (a  man  engaged  on  sewer 
works)  had  been  taken  into  the  Leicester  Hospital,  about 
the  nth  April.  B.  S.,  set.  two  years,  unvaccinated  (No.  196), 
living  in  this  village,  contracted  the  disease  from  her  father, 
arid  besides  her  his  wife  sickened  later,  as  well  as  another 
child.  B.  S.  was  sent  in  to  Leicester  to  stay  with  her 
grandmother,  who  kept  a  sweetstuff  shop,  where  she  was 
found  by  the  medical  officer  in  his  inquiries  into  the  origin 
of  another  case.  No.  196  was  attacked  on  the  28th,  but 
not  admitted  to  hospital  until  after  maturation  of  the  rash, 
viz.,  on  May  9th.  E.  S.,  f.,  ffit.  16  (No.  222),  and  J.  S.,  m. 
14  (No.  223),  both  unvaccinated,  contracted  it  from  their 
niece,  sickening  on  May  19th  (confluent  attacks).  No.  208, 
a  hoy  of  six,  who  frequented  the  shop,  was  also  infected  by 
No.  196 ;  he  sickened  on  May  10 ;  and  a  like  origin  may 
be  ascribed  to  the  attack  of  S'o.  224  (May  20),  who  visited 
the  house  and  saw  B.  S.  with  the  rash  full  out.  The 
origin  of  the  illness  of  E.  H.,  a3t.  16,  a  bricklayer  (No.  199), 
who  sickened  on  April  30,  is  not  ascertained.  He  lived  in 
Newfoundpool.  He  was  unvaccinated,  and  had  a  discrete 
attack.  His  father  (.N'o.  220)  fell  ill  on  May  l/th,  the  last 
day  of  the  "quarantine"  super\ision,  A  fellow  worker 
(No.  251)  with  these  at  new  buildings  in  the  district  was 
attacked  on  June  8th.  He  was  28  years  old,  unvaccinated, 
and  had  a  coherent  attack.  [He  stated  that  h-^s  mother 
was  suffering  from  small-pox  at  the  time  of  his  birth.] 

May. — Several  "  single  "  cases  in  households  occurred 
during  this  month,  and  most  of  tbem  not  traceable  to 
previous  cases.    No.  20'!,  however,  who  was  attacked  on 
May  1st,  was  a  wardmaid  at  the  hospital  who  had  declined 
to  be  re-vaccinated.    Her  attack  was  a  very  mild  one. 
No.  205  sickened  on  the  8th  ;  he  may  have  been  infected 
in  London,  v/here  he  had  recently  been.    No.  206,  attacked 
also  on  the  8th,  was  eneraged  at  work  in  Newfoundpool. 
No.  211,  unvaccinated,  attacked  on  the  10th,  possibly  con- 
tracted small-pox  in  the  course  of  cycling  excursions.  He 
had  a  confluent  attack.    No.  212,  a  boy  of  7  j^ears,  was 
attacked  on  May  II,  origin  not  traced.    He  did  not  go  to 
hospital  till  the  17th,  and  a  ])laymate  of  his,  E.  C.  (No. 
239),  sickened  on  the  29th,  nnd  her  brother  on  June  13th. 
K.  G.,  set.  9  (No.  213),  the  child  of  a  lodging-house  keeper, 
sickened   on   the    11th.    There   had   been    other  cases 
amongst  children  attending  the  same  school.  She 
unvaccinated,   and  her  attack  was  a  discrete  one. 
infant  brother  (r"fo.  238),  who  caught  it  from  her, 
attacked  on  the  29th,  his  case  l)eiitg  a  coherent  one 
child  from  another  house   (No.  23.3)  was  with  No. 
when  she  was  at  home  suffering  from  the  rash,  viz..  May 
13  to  16;  and  he  (No.  2.33)  sickened  on  the  27th.  No. 
medical  man  had  l)een  called  in  to  K.  G.  until  maturation  i;f 
the  pustules  had  occurred  ;  and  the  same  happened  in  the 
case  of  C.  G.,  ffit.  5,  who  sickened  on  the  lltli,  and  was 
admitted  on  the  17th.    This  child  (No.  214)  lived  at  a 
tavern,  but  the  source  of  her  illness  was  not  ascertained. 
Similarly  there  was  no  evidence  of  the  origin  of  the  case  of 
No.  215,  an   unvaccinated  youth,  who  had  a  confluent 
attack  commencing  on   May  11th,  and  of  No.  216,  ari 

*  The  case  of  tliis  yonnj?  wrtman  lias  been  referred  to  in  evidem;® 
fai^CTi  hdcrc  the  (  oiti mission.  (See  t^vidcnce  appcndod  to  tlu:  Com- 
mission's Foui  Ui  Report,  Questions  1.3,133-44  and  14,674-00.) 
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unvaccinated  child  of  five  years,  who  was  desquamating 
from  scarlet  fever  when  admitted,  and  who  had  quite  a 
mild  attack  of  small-pox  beginning  on  the  11th.  He  was 
taken  into  hospital  on  the  16th,  and  his  father  (No.  240)  No.m 
was  attacked  on  the  30th.  'Six  mild  cases  occurred  in  a 
family  of  seven,  arising  probably  from  the  visit  of  one  of 
the  hospital  staff  to  the  house  about  some  dressmaking. 
These  cases  (Nos.  221,  244,  245,  246,  247,  and  248)  will 
be  referred  to  subsequently.  No.  225,  whose  attack  com-  No.  225. 
menced  on  May  20,  the  rash  appearing  on  the  22nd,  wa% 
not  admitted  to  hospital  till  the  26th.  He  was  an  unvacci- 
nated child  of  5  years,  and  his  confluent  attack  was 
complicated  with  dysenteric  symptoms.  He  lived  at  New- 
foundpool. Another  unvaccinated  child,  set.  7  (No.  226),  j^o.  226. 
who  sickened  on  the  21st,  had  a  discrete  attack,  not  trace- 
able to  a  preceding  one.  Mrs.  M.  (No.  227),  living  in  the  No.  227. 
centre  of  the  town,  had  a  mild  attack  which  began  on  the 
2.3rd.  How  she  contracted  it  is  not  known,  possibly  in  the 
course  of  her  vocation  as  a  Scripture  reader.  A  next  door 
neighbour,  A.  A.,  f.,  27,  sickened  on  June  7th  (No.  249), 
Mrs.  M.  not  going  to  hospital  till  May  29.  No.  228,  an 
unvaccinated  child  of  10,  who  had  a  confluent  attack,  may 
have  been  infected  at  her  village  T.,  where  other  cases  ho/d 
recently  occurred ;  she  was,  when  attacked,  staying  with, 
her  sister  in  Leicester.  Mrs.  D.  (No.  229)  was  an  "  un- 
recognised ''  case,  and  never  came  into  the  hospital  ;  she 
was  ailing  on  May  24,  and  had  some  spots  thought  to  b« 
chicken-pox  ;  but  her  husband  (No.  255)  was  attacked 
with  small-pox  on  June  10.  No.  231,  a  Newfoundpool  case, 
was  also  overlooked,  and  was  not  admitted  until  conva- 
lescence had  set  in.  L.  P.,  set.  8,  unvaccinated  (No.  232), 
lived  next  door  to  a  house  whence  six  weeks  before  some 
cases  had  been  removed.  She  sickened  on  May  27,  and 
was  removed  to  hospital  on  the  31st,  when  the  house  was 
fumigated,  the  bed  removed  and  disinfected,  and  returned 
to  the  house  on  June  2nd,  when  it  was  occupied  by  Mrs.  P. 
(No.  272),  who  v/os  taken  ill  on  the  night  of  June  16, 
i.e.,  16  days  after  the  child  had  left.  No.  234,  a  confluent 
case  in  an  unvaccinated  adult,  and  No.  238,  a  severe  discrete 
case  in  a  vaccinated  adult,  were  fellow  labourers  at  W.,  a 
suburb  of  Leicester,  where  cases  were  knov/n  to  be  present. 
No.  236,  an  unvaccinated  adult,  the  foreman  of  some  sewage 
works,  and  alcoiiolic  in  habits,  sickened  of  confluent 
(inaHgnant)  small-pox  on  the  28th  May,  and  died  on 
June  8. 

At  my  visit  on  June  29,  Dr.  Priestley  took  me  to  see 
G.W.R.,  8et.23(No.  241  ),a  young  m.an,  vaccinated  in  infancy, 
who  had  recently  passed  through  a  brief  illness  attended  by 
a  rash,  the  maculse  of  which  on  the  face  and  limbs  seemed  to 
be  unequivocal.  He  had  not  felt  well  on  May  29,  and  spots 
had  appeared  on  the  31st.  Subsequent  to  this  seven  out  of 
the  remaining  eight  members  of  his  family — all  but  two  of 
them  had  been  vaccinated  in  infancy — had  illnesses  which 
could  only  be  small-pox,  although  in  several  the  eruption  was 
extremely  sparse.  One,  L.  R.,  f.,21  (No.  263),  sickened  on 
June  13,  two— H.  R.,  8,  and  E.  R.,  12  (Nos.  267,  268)— on 
the  14th,  the  relative  sparseness  of  the  rash  being  concord- 
ant with  their  ages.  K.  R.,  aat.  14  (No.  257),  sickened  on 
the  11th,  i.e.,  on  the  13th  day  of  her  brother's  illness.  Of 
the  two  unvaccinated  children,  A.  R.,  f.,  2  [No.  262),  took 
ill  on  the  1.3th,  and  had  a  coherent  attack,  followed  by 
abscesses,  and  M.  R.,  f.,  7,  on  the  19th,  had  a  severe  dis- 
crete attack  ;  whilst  G.  R.,  ast.  51  (No.  270),  whose  illness 
began  on  the  17th,  had  a  mild  discrete  attack.  No.  242,  a 
yotmg  woman  of  19,  sickened  on  May  31st;  but  it;  is  not 
known  where  she  contracted  the  disease. 

June. — Diu'ing  this  month  out  of  a  total  of  25  newly- 
invaded  households,  14  were  in  tlie  Newfoundpool  district, 
and,  with  hardly  an  exception,  the  very  thorough  and 
searching  inquiries  made  by  the  medical  officer  and 
sanitary  inspector  failed  to  trace  the  origin  of  the  first  cases 
arising.  This  fact  is  the  more  striking  in  view  of  the 
remarkable  manner  that  many  a  history  bad  been 
unravelled  and  the  disproportionate  incidence  of  the  disease 
on  the  community  of  the  district  led  Dr.  Priestley  to 
surmise  that  the  infection  proceeded  from  the  hospital, 
possibly  by  aerial  diffusion  or  through  mediate  agencies. 
There  are  18  cases  in  this  group  of  which  one,  wbeady 
mentioned,  No.  251,  may  have  been  infect;ed  by  a  fellow- 
workman.  The  remainder  fell  ill  on  the  following  days: 
June  12th,  one  case;  15th,  one  ;  17th,  one  (and  two  later 
cases  in  the  house)  sickening  on  the  23rd  and  29th  respec- 
tively ;  18tb,  two  ;  19th,  two;  21st,  one  ;  23rd,  four;  and 
30th,  one  case.  In  two  instances  besides  that  above  noted, 
a  later  case  arose  in  the  house.  One  of  these  was  remark- 
able in  the  fact  that  the  second  case  (No.  345),  the  father  nq.  345. 
of  the  first  patient  was  not  attacked  until  November  20th, 
whereas  his  child  (No.  243)  had  only  been  in  hospital  from  no_243. 
June  27  to  July  13.    Clearly  this  was  a  re-infection  of  the 
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house  or  No.  34b  had  contracted  the  disease  from  a  fresh 
outside  source.  In  the  other  instance  the  first  outside 
case  (No.  290),  an  unvaccinated  infant,  sickened  on  June  30, 
but  the  case  was  not  known  to  the  authorities  until  August 
8,  when,  together  with  a  second  case,  an  unvaccinated  child 
of  three  (No.  299),  who  had  sickened  on  July  14,  it  was 
removed  to  the  hospital.  These  cases  had  infected  two 
others  living  in  another  house,  viz.,  Nos.  315  and  316,  who 
were  attacked  on  August  13th,  both  un\'accinated  children, 
one  a  discrete  the  other  a  confluent  case.*  Of  the  cases 
arising  in  the  town  during  the  month,  five  were  connected 
with  previously  occurring  cases  and  have  been  already  noted. 
There  remain  six,  all  in  separate  houses,  and  in  none 
of  which  was  the  origin  clear.  These  are.  No.  254,  a  young 
man  of  20,  unvaccinated,  ilhiess  began  on  the  10th ;  No. 
60,  an  unvaccinated  child  ol'  ten  years,  attacked  on  the  12th  ; 
No.  266,  an  unvaccinated  child  of  seven  years,  on  the  13th  ; 
No.  277,  M.,  cEt.  20,  vaccinated,  who  had  a  mild  discrete 
attack  beginning  on  the  19th  ;  No,  286,  a  girl  of  18,  who 
may  have  been  infected  by  visiting  a  dressmaker's  in 
Newfoundpool,  although  no  case  was  in  the  house),  and 
who  had  a  mild  attack  starting  on  the  26th,  and  No. 
287,  a  case  open  to  much  doubt  as  to  its  nature, 
in  a  woman  of  47,  whose  rash  appeared  on  the  28th,  but 
took  an  anomalous  and  chronic  course,  and  whose  case 
was  not  notified  until  August  1st. 

Juls  — In  this  month  of  16  newly-invaded  houses,  11 
were  in  the  Newfonndpool  area,  and  api)arently  not  directly 
connected  with  any  preceding  cases,  although,  of  course,  it 
would  be  difficult  to  disprove  such  connection  in  a  restricted 
community  hke  this.  In  only  one  instance  did  more  than 
one  case  occur  in  the  house.  No.  302,  aet.  29,  had  a  mild 
attack  beginning  on  the  25th  July,  and  not  removed  to 
hospital  till  August  2nd,  six  days  after  the  rash  appeared  ; 
and  No.  313,  one  of  two  unvaccinated  children  in  the 
family  of  five  persons,  was  attacked  on  August  13,  with 
confluent  small-pox.  Probably  connected  with  these  cases 
are  those  of  Nos.  319  (sickened  August  30),  and  320 
(August  31)  whilst  No.  319  infected  an  unvaccinated  child 
of  nine  (No.  328),  who  had  a  confluent  attack  commencing 
on  September  18.  The  nine  other  cases  occurring  in  this 
month  were  in  eight  households  ;  one.  No.  292,  attacked 
on  the  2nd,  was  discovered  at  home  a  week  later  and 
removed  to  the  hospital.  Another,  No.  294,  an  imvacci- 
nated  subject,  set.  23,  sickened  on  the  5th,  and  was 
admitted  on  the  11th  ;  he  had  a  coherent  attack.  No.  295, 
a  young  woman  set.  2.9,  sickened  on  the  6th,  and  may  have 
been  infected  by  having  been  in  the  vicinity  of  the  hospital 
or  by  calhng  at  invaded  houses.  Her  attack  was  a  very 
mild  one.  No.  296  was  an  even  milder  case,  not  admitted 
to  hospital.  It  began  on  the  6th.  No.  297,  a  woman 
(vaccinated)  of  45,  was  attacked  on  the  8th.  It  was 
elicited  that  14  days  previously  she  had  attended  a  patient 
who  was  certified  to  have  died  from  "  typhoid  "  after  an 
illness  of  three  days,  characterised  by  a  jirofuse  eruption 
and  by  violent  deliriiim.  If  this  account  be  correct  the 
case  could  not  have  been  enteric  fever,  and  hardly  anything 
else  but  malignant  small-pox.  No.  297  had  a  confluent 
attack,  which,  however,  "  dessicated,"  and  though  accom- 
panied by  secondary  fever,  was  only  followed  by  slight 
pitting,  but  by  most  extensive  staining  of  skin.  [She  had 
two  very  faint  scars  on  the  left  arm  ;  and  Dr.  Priestley,  fi'om 
his  experience  of  other  similar  cases  in  vaccinated  subjects, 
felt  sure  that  she  could  not  have  been  unvaccinated.] 
Another  vaccinated  subject  who  had  a  rather  severe  attack 
was  No.  305  (f.,  31).  who  sickened  on  July  26.  It  was  not 
ascertained  when  she  contracted  it.  The  eruption  in  her 
case,  although  very  profuse,  did  not  pustulate  to  any  extent, 
and  what  pustules  did  form  were  remarkably  small.  Her 
sister  (No.  310),  who  had  been  re-vaccinated  on  the  31st, 
one  hisertion  taking,  sickened  on  August  9th,  with  a  very 
rnild  attack.  Allowing  for  the  usual  period  of  incubation 
she  must  have  been  infected  on  the  very  day  the  first 
symptoms  occurred  in  No.  305.  Nos.  307  and  308,  attacked 
on  the  28th  and  31st  respectively,  were  both  mild  cases, 
the  former  passing  unrecoi»nised  at  the  time  and  not 
admitted  to  hospital. 

August. — Only  eight  houses  vtfere  newly  invaded  in  this 
month,  four  being  in  Newfoundpool ;  but  of  these  three 
were  traceably  infected  from  previous  cases.  The  remain- 
ing four  households  yielded  nine  cases.  E.  H.,  f.,  set.  eight 
months,  unvaccinated  (No.  311),  and  G.  O.  H.,  aet.  20, 
vaccinated  (No.  312),  were  both  attacked  on  the  10th,  the 
infant  dying  in  the  ho.?pital  on  the  22nd.  On  inquiry 
Dr.  Priestley  found  Mrs.  H.,  about  14  days  before  their 
illness,  had  also  been  ailing,  and  that  she  had  a  few  "  spots  " 


*  Since  writing  the  above  I  have  seen  a  short  account  of  the  New- 
foundpool outbreak  published  by  Dr.  I'riestley,  which  sums  up  the 
whole  argument  in  favour  of  the  infection  of  the  district  from  its 
vicinity  to  the  hospital ;  and  I  propose  to  append  this  to  the  report. 
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No.  318, 


No.  32'1. 
No.  325, 


No.  326. 
No.  327. 


No.  331, 


which  had  left  stains,  but  no  medical  man  was  called  in. 
It  is  possible  that  she  infected  her  husband  and  infant, 
but  her  case  has  not  been  included  in  my  Hst.  No.  314  is 
the  case  of  a  young  woman  which  occurred  about  this  time 
but  of  which  I  had  no  details  ;  she  remained  at  home,  and 
had  a  very  mild  attack.  No.  317,  an  unvaccinated  child 
of  eight  years,  had  a  discrete  attack,  marked  by  unduly 
large  pustules.  She  sickened  on  the  21st,  and  had  been 
away  from  Leicester  between  the  5th  and  12th,  the  period 
when  she  was  probably  infected.  No.  318,  a  married 
woman  22  years  of  age,  was  living  with  her  parents  and 
four  sisters  in  an  ill-kept  house  in  a  court,  when  she  was 
attacked  with  small-pox  on  the  26th.  She  was  removed 
to  the  hospital  on  the  2nd  September,  the  day  after  the 
rash  commenced  to  fade.  Each  of  her  sisters  and  a  lodger 
contracted  the  disease  (Nos.  324,  325,  326),  sickening  on 
the  nth  September,  and  the  other  (No.  327)  on  the  12th. 
Two  were  unvaccinated,  C.  F.,  set.  14  (No.  324),  and  0.  F., 
set.  7  (No.  325) ;  the  former  had  a  coherent  rash,  the 
vesicles  being  as  large  as  peas,  and  she  also  had  symptoms 
of  laryngitis ;  the  latter  had  a  most  profuse  confluent 
eruption.  The  remaining  two,  E.  R.,  set.  19  (No.  326), 
and  E.  F.,  ist.  10  (No.  327),  who  both  bore  large  foveated 
vaccination  scars,  had  extremely  mild,  a  febrile  attacks ; 
that  of  E.  F.  of  such  a  doubtful  character  (only  three  or 
four  spots  in  all),  that  she  was  kept  isolated  from  the 
small-pox  patients.  The  origin  of  these  cases  could  not 
be  traced,  but  the  infant  daughter  (No.  331)  of  No.  318, 
who  had  been  sent  to  another  house,  sickened  on  September 
21st,  and  was  probably  infected  through  her  mother,  who 
was  suckhng  it,  when  she  took  ill,  by  No.  327,  who 
visited  the  child  on  September  5,  and  again  on  the  12th, 
the  latter  date  being  that  on  which  E.  F.  herself  first 
ailed.  This  infant,  who  was  unvaccinated,  had  a  mild 
attack. 

September. — Only  four  fresh  centres  occurred  in  this 
month,  yielding  six  cases,  the  sources  of  infection  in  each 
of  the  four  instances  being  unknown.  No.  321,  a  girl  of 
9,  unvaccinated,  sickened  on  the  3rd  ;  she  had  a  confluent 
attack  complicated  by  purulent  conjunctivitis.  No.  322,  f., 
set.  12,  one  of  a  family  of  six  unvaccinated  children,  was 
attacked  on  the  6th  ;  her  illness  was  a  mild  one.  Her 
sister,  set.  10  (No.  329),  who  had  shared  her  bed,  was 
attacked  on  the  20th — a  very  severe  confluent  case — and  the 
mothei',  a3t.  45,  (No.  332),  attacked  on  the  21st.  It  is 
noteworthy  that  another  child  as  much  exposed  to  contagion 
from  No.  322  as  was  No.  329,  did  not  contract  the  disease. 
No.  ,323,  {.,  set.  17,  had  a  mild  attack  commencing  on  the 
Ilth,  her  brother  having  been  taken  ill  with  typhoid  fever 
about  the  same  time.  No.  330,  set.  28,  also  a  mild  case, 
sickened  on  the  20th. 

October. — Six  households  were  invaded  in  this  month, 
yielding  11  cases;  in  two  instances  the  first  arising  case 
being  unrecognised,  and  in  one  that  case  not  having 
medical  attendance.  No.  333  (a  man,  set.  42),  lived  in  a 
street  previously  free  from  cases,  and  the  source  of  his 
infection  could  not  be  ascertained.  His  attack,  a  mild  one, 
began  on  the  10th.  No.  334,  a  youth  of  17,  whose  illness 
commenced  on  the  6th,  did  not  leave  off  work,  and  when 
subsequently  seen  presented  a  few  characteristic  pits  and 
stains  on  the  skin.  One  of  his  unvaccinated  sisters,  set.  10 
(No.  340),  sickened  on  the  28th ;  her  attack  being  a 
discrete  one;  and  another,  set.  8  (No.  342),  apparently 
infected  by  No.  340,  fell  ill  on  November  13th,  and  had  a 
coherent  attack.  No.  335,  Mrs.  S.,  sst.  22,  had  a  mild 
attack  commencing  on  the  9th,  and  was  not  medically 
attended  ;  her  unvaccinated  infant,  (No.  338),  was  attacked 
on  the  20th,  and  admitted  into  hospital  on  November. 
3rd.  His  attack  was  a  severe  one.  The  other  inmates  of 
the  house  consisted  of  the  father  (who  was  re-vaccinated) 
and  three  male  lodgers  under  19  years  of  age,  all  vaccinated. 
The  case  of  Mrs.  B.  (No.  336)  passed  unrecognised,  her 
illness  commencing  on  the  10th,  and  a  rash  appearing  on 
the  12th.  B  er  child  (unvaccinated),  set. two  years  (No.  341), 
sickened  on  November  2nd,  and  had  a  confluent  attack, 
for  which  he  was  removed  to  hospital  on  the  6th,  his 
father  (No.  34.3),  set.  30,  falling  ill  on  the  20th  November 
This  man,  who  had  two  vaccination  scars  on  the  left  arm, 
had  a  confluent  attack.  No.  337  (f-,  set.  25),  was  an 
assistant  in  a  large  drapery  establishment.  It  is  not 
knov^n  how  she  contracted  the  disease,  which  began  on  the 
14th  October  ;  but  all  the  other  employees  (19  in  number) 
in  the  establishment  were  fortiiwith  re-vaccinated.  No 
second  case  arose  among  them.  No.  339  is  a  fatal  (semi- 
malignant)  case  in  an  unvacjcinated  woman  ast.  29.  Her 
illness  (the  origin  of  which  was  not  traced)  commenced  on 
October  27th,  and  terminated  on  November  10th. 

Noremher.—-Oi  the  six  houses  freshly  invaded  in  this 
month,  three  were  in  Newfoundpool,  and  yielded  seven 
cases,  as  follows  : — No.  347,  an  unvaccinated  child  of  six,  No.  3|?. 
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was  attacked  on  the  21st ;  and  was  removed  to  hospital  on 
the  24th.  Her  mother  (No.  355),  a3t.  27,  also  unvacci- 
nated,  sickened  with  severe  symptoms  on  December  6th, 
and  was  at  once  removed  to  an  isolation  ward  at  the 
hospital,  when  on  the  8th  she  developed  a  profuse  rash, 
which  became  afterwards  confluent.  Her  infant,  seven 
months  of  age,  was  not  infected.  No.  348,  a  girl  of  seven 
(unvaccinated),  sickened  on  the  22nd  and  died  on  the  26th 
from  malignant  small-pox.  She  could  not  be  removed 
to  the  hospital,  but  her  two  sisters  were  attacked  on 
December  3rd,  i.e.,  12  days  after  her  illness  began.  Of 
these  two,  one  (No.  351),  aet.  19,  vaccinated,  had  a  mild 
attack,  only  five  or  six  spots  on  the  arms  and  face  ;  the 
other  (No.  352),  ast.  two  years,  unvaccinated,  died  in  the 
hospital  on  December  7th,  with  hsemorrhagic  small-pox. 
No.  350,  f.,  set.  42,  vaccinated,  had  a  coherent  attack  com- 
mencing on  November  30th,  and  it  is  singular  that 
precisely  14  days  before  she  had  been  given  a  letter  sent 
from  Bradford  to  her  mother  containing  information  of  her 
sister's  death  from  small-pox,  the  letter  having  been  sent 
by  the  person  from  whose  house  the  patient  had  been  re- 
moved on  October  25.  It  would  be  difficult  to  prove  that 
a  letter  thus  transmitted  could  be  carried  about  for  a  fort- 
night, and  only  infect  a  third  person  to  whom  it  was  shown 
at  the  end  of  that  period.  Seeing  the  recent  prevalence  of 
small-pox  in  the  neighbourhood,  it  is  hardly  necessary  to 
seek  an  explanation  for  the  attack  of  Mo.  360  in  what  was 
most  likely  only  a  curious  coincidence.  The  child  of  this 
patient  (No.  354)  sickened  on  December  12,  and  had  a 
confluent  attack. 

The  remaining  cases  arising  in  November  are  No.  343, 
m.  set.  18,  attacked  on  the  16th  ;  No.  346,  f.,  20,  on  the 
21st ;  and  No.  349,  m.,  19,  on  the  27th.  This  man  was  a 
soldier  on  furlough  from  Chatham,  where  he  had  pi'obably 
been  infected,  for  there  was  a  small  epidemic  in  that 
town  at  the  time  not  far  from  the  barracks.  It  was  ascer- 
tained that  his  re-vaccination  on  entering  the  army  "  did 
not  take  "  ;  and  certainly  he  only  bore  three  primary  scars. 

Dccem&er.— Only  three  houses  were  freshly  invaded  in 
this  month — one  at  Newfoundpool  and  the  others  in  oppo- 
site quarters  of  the  town.  They  yielded  three  cases  (Nos. 
355  to  357),  the  origin  of  which  was  not  determined. 

For  the  map  appended  to  this  report,  indicating  the 
position  of  the  houses  infected  during  the  outbreak,  I  am 
indebted  to  the  Health  Department. 

The  Fever  Hospital  Staff. 

It  will  have  been  observed  that  six  persons  employed  at 
the  hospital  contracced  small-pox,  viz.,  No.  13,  T.  Gr.,  ast.  43, 
employed  in  attending  to  the  fires,  &c.  in  the  building, 
including  the  small-pox  wards.  No.  17,  M.  A.  J.,  set.  45, 
employed  as  laundress  at  the  hospital-  No.  37,  E.  P., 
set.  25,  who  had  been  for  a  short  time  employed  as  a  nurse 
in  the  hospital,  having  previously  been  in  the  laundry 
(quarantine  cases).  No.  66,  M.  V.,  ffit.  20,  a  wardmaid. 
No.  106,  E.  W.,  ast.  40,  a  nurse  in  the  small-pox  wards 
200,  A.  S.,  set.  23,  a  wardmaid. 

Of  these,  Nos.  13,  17,  66,  and  200  had  been  vaccinated 
in  infancy,  but  not  re-vaccinated ;  No.  106  said  that  she  had 
been  re-vaccinated  10  years  before  ;  and  No.  37  was  re-vac- 
cinated on  the  day  that  she  showed  premonitory  symptoms. 

No.  13  had  a  severe  confluent  attack  his  illness  lasting 
seven  weeks. 

No.  17  was  known  to  be  of  intemperate  habits,  and  died 
on  the  13th  day  of  her  illness. 

The  attacks  in  the  cases  of  Nos.  37,  106,  and  200  were 
extremely  mild  and  characterised  by  very  sparse  symptoms, 
whilst  No.  66  had  a  discrete  attack 

The  staff  at  the  fever  hospital  at  the  end  of  1892  consisted 
of  28  persons,  viz.,  one  medical  superintendent,  1  matron, 
15  nurses,  1  cook,  3  wardmaids,  4  laundresses,  1  stoker,  1 
porter  and  his  wife.  Of  these  22  had  either  been  re-vacci- 
nated (including  8  re-vaccinated  at  the  time  of  the  outbreak) 
or  had  formerly  had  small-pox,  and  the  only  one  who  did 
not  fall  into  these  categories  and  who  escaped  attack  was 
the  matron,  who  visited  the  wards  occasionally  but  took  no 
part  in  the  actual  nursing  of  the  cases.  (See  Dr.  Priestley's 
Report.)  "During  the  epidemic  1892-3,  there  have  been 
"  12  additions  to  the  small-pox  staff,  consisting  of  5  nurses 
"  3  laundresses,  1  wardmaid,  1  stoker,  1  assistant  porter, 
"  and  1  quarantine  assistant.  They  were  all  re- vaccinated." 
(Log.  cit.  p.  120.) 

Addendum  to  History  of  Outbreak. 

In  view  of  the  interest  and  importance  of  the  question 
of  the  aerial  dissemination  of  sniall-pox  from  hospitals,  I 
have  reproduced  here  from  the  columns  of  the  "  Lancet," 
(August  6,  1894),  the  text  of  a  paper  read  at  the  Congress 
of  the  British  Institute  of  Public  Health  by  Dr.  Priestley, 
which  deals  exhaustively  with  the  Newfoundpool  cases  that 
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were  so  disproportionately  numerous  to  those  in  the  rest 
of  the  borough. 

The  Aerial  Diffusion  of  Small-pox. 

Dr.  Priestley  said  :  "  The  subject  for  discussion  to-day 
is  an  important  one,  and  I  am  tempted  to  give  you  my  own 
experience  somewhat  in  detail :  firstly,  because  I  was  at  one 
time  against  the  aerial  theory  of  the  spread  of  small-pox 
from  hospitals ;  and,  secondly,  because  the  Leicester  ex- 
perience IS  practically  unique.  Whilst  admitting  all  the 
arguments  that  may  be  brought  against  the  aerial  theory, 
I  am  bound  to  confess  that  some,  at  least,  of  the  facts  that 
I  have  met  with  during  the  Leicester  epidemic  are  only 
explainable  on  such  a  theory.  You  may,  however,  judge 
for  yourselves  from  the  following  facts.  About  the  middle 
of  June,  1893,  the  cases  of  small-pox  notified  as  occurring 
in  Newfoundpool  district  became  numerous,  and  it  has 
been  impossible  to  explain  many  of  them  except  by  assuming 
that  they  became  infected  from  the  hospital.  The  exact 
manner  in  which  this  is  brought  about  is,  I  confess,  a 
somewhat  difficult  question  to  decide,  though  it  would  seem 
to  be  either  (a)  directly  through  contact  between  patients 
and  people  outside  the  hospital,  and  by  infection  carried 
out  by  visitors,  members  of  the  staff,  &c. ;  or  [b)  indirectly 
through  the  air,  which  may  be  (1)  the  atmosphere  or  (2) 
sewer  gas — i.e.,  through  the  drains.  Probably  both  means 
of  infection  play  important  parts.  What  is  found  in 
Leicester  is  that  the  comparatively  greatest  number  of  cases 
is  to  be  met  with  at  Newfoundpool,  a  community  consisting 
of  about  3,000  people  living  in  600  houses.  The  position 
of  the  houses  in  regard  to  the  hospital  is  south  or  south- 
west, whilst  the  distance  of  the  nearest  houses  from  the 
hospital  is  620  feet  and  that  of  the  furthest  1,750  feet.  In 
this  way  a  circle  of  2,000  feet  radius,  with  the  hospital  as 
a  centre,  would  take  in  all  the  houses.  Newfoundpool 
being,  as  it  were,  an  isolated  suburb,  we  can  easily  treat  of 
it  separately,  though  by  reference  to  a  map  of  Leicester  it 
will  be  seen  that  with  a  circle  of  double  the  above  radius 
many  cases  of  small-pox  that  have  occurred  in  the  north 
end  would  also  be  included. 

"  Taking  the  cases  from  the  commencement  of  our 
epidemic  and  analysing  them,  we  find  that — 
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"  There  have  thus  been  55  cases  of  small-pox  in  New- 
foundpool, representing  38  infected  houses,  of  which  16 
were  in  Beatrice  Road  (23  cases),  eight  were  in  Ruby  Street 
(13  cases),  four  were  in  Ivanhoe  Street  (four  cases),  two  were 
in  Newport  Street  (4  cases),  two  were  in  Rowan  Street  (tv/o 
cases),  two  were  in  Sylvan  Street  (two  cases),  one  was  in 
Hawthorne  Street  (one  case),  one  was  in  Oban  Street  (one 
case),  one  was  in  Pool  Road  (four  cases),  and  one  was  in 
Fosse  Road  (one  case). 

"  Further,  of  the  16  infected  houses  in  Beatrice  Road 
11  were  on  the  side  nearest  to  the  hospital  (the  back  doors 
of  the  houses  facing  it),  whilst  Ruby  Street,  Ivanhoe  Street, 
Newport  Street,  Rowan  Street,  Sylvan  Street,  Hawthorne 
Street,  Oban  Street,  and  Fosse  Road  all  run  at  right  angles 
to  Beatrice  Road — Rowan,  Hawthorne,  Ruby,  and  Ivanhoe 
Streets  being  nearest  to  the  hospital  at  the  respective 
distances,  measuring  to  the  middle  of  the  streets,  of  1  060 
1,077,  1,100,  and  1,150  ft. 

"  Out  of  a  total  of  34/  cases  of  small-pox  55  have  occurred 
at  Newfoundpool,  giving  a  case-incidence  there  of  18-3  per 
1,000  of  the  population  as  compared  with  1-6  per  1,000  for 
the  rest  of  the  borough— that  is  to  say,  the  Newfoundpool 

JSxplanation  of  Chart  II:— 

This  Chart  has  been  prepared  to  illustrate,  so  far  as  the  dates  per- 
mitted,  the  conne.viun  between  persons  attacked  'bi/  small-pox  during 
the  progress  of  the  epidemic.  The  colours  indicate  the  condition  of 
the  patients  as  to  vaccination. 
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people  have  suffered  11  times  as  much  as  the  rest  of 
the  town.  It  is  only  fair,  however,  to  examine ,  these  56 
cases  more  minutely  to  find  out,  e.g.,  how  many  have 
arisen  from  previous  cases  and  hovr  many  there  are  for 
which  we  fail  to  discover  any  definite  source  sa\'-e  that  of 
probable  infeetion  from  the  hospital.  As  the  result  of  my 
examination  1  find  that  out  of  the  55  cases  20  may  be 
attributed  to  previous  ones — i.e.,  may  be  regarded  as 
quarantine  cases.  Deducting  these  20  cases,  we  still  have 
35  cases  (represencing  34  infected  houses)  whose  sources 
of  contagion  are  difiicult  to  explain,  save  on  this  theory  of 
hospital  infection.  Treating  nov/  the  rest  of  the  cases  in 
the  town  in  the  same  way — i.e.,  deducting  all  those  that 
have  arisen  from  previous  cases  (as  traced  out  by  me)  and 
comparing  them  with  the  Newfoundpool  ones — we  find 
that  the  ratio  is  as  1  to  20. 

"  So,  too,  by  working  out  the  number  of  houses  infected 
in  Newfoundpool  and  the  rest  of  the  borough,  we  find  the 
ratio  as  1  to  15. 

"  Thus,  however  we  examine  the  subject — -whether  from 
the  point  of  view  of  all  cases,  corrected  cases,  or  infected 
houses — we  find  that  Newfoundpool  district  has  suffered 
Jl  to  20  times  as  severely  as  the  rest  of  the  town, 
and  in  my  opinion  this  state  of  things  has  been  brought 
about  by  the  close  proximity  of  the  Small-pox  Hospital. 
The  death-rate  of  the  Newfoundpool  cases  is  7'2  per  cent., 
as  compared  with  5'8  per  cent  for  the  rest  of  the  borough. 

"  Taiiing  the  June  cases  (16  in  number),  we  find  that 
they  sickened  between  the  dates  June  8th  and  30th,  and, 
dating  back  from  12  to  14  days  for  the  incubation 
period  of  small-pox,  we  may  assume  a  period  of  acute 
infectivity  in  Newfoundpool  district  between  May  25th 
and  June  18th.  If,  now,  we  analyse  the  weekly  hospital 
returns  we  find  that  during  the  same  period  (May  25T;h  to 
June  18th)  the  average  weekly  number  of  small-pox  cases 
in  the  wards  was  46.  Treating  the  July  cases  (ten  in 
number)  in  the  same  way,  we  find  a  period  of  acute 
infectivity  in  Newfoundpool  extending  from  June  20th  to 
July  16th,  during  which  period  the  weekly  average  of 
hospital  small-pox  cases  was  34.  Combining  these  two 
periods  of  acute  infectivity,  it  would  appear  that  the  hospital 
practically  caused  its  greatest  infection  in  the  month  of 
June,  during  which  the  weekly  average  of  small-pox  cases 
in  the  hospital  was  49 — a  larger  average  than  in  any 
month  during  the  year,  except  February,  when  the 
weekly  average  was  64.  Why  small-pox  did  riot  spread 
into  Newfoundpool  during  February  is  a  question  which 
naturally  suggests  itself,  and  to  endeavour  to  answer 
which  I  will  now  proceed.  As  mentioned  previously,  there 
are  various  ways  in  which  a  small-pox  hospital  may  act  as 
a  centre  of  infection.  1.  It  is  acknowledged  that  infec- 
tion may  spread  directly  from  person  to  person ;  so  that 
it  is  readily  understood  how  contact  between  patients, 
ofiicials,  visitors,  &c.  in  the  hospital  and  persons  outside 
may  spread  the  disease.  Personally  I  have  been  unable, 
however,  to  trace  such  contact,  and  the  stringent  rules  that 
have  been  enforced  during  our  epidemic  have,  moreover, 
practically  rendered  such  a  means  impossible.  Even  assurn- 
ing  such  contact  to  have  taken  place,  it  is  strange  that  it 
should  have  happened  in  June  and  not  in  February.  2.  Air- 
borne infection  does  seem  to  play  a  part  in  small-pox  epi- 
demics if  we  may  judge  from  various  reports,  not  only  those 
specially  pubUshed  by  the  Local  Government  Board  but  also 
those  that  have  lately  appeared  in  connexion  with  recent 
small-pox  outbreaks'in  various  large  towns.  The  air-borne 
infection  may  be  (a)  above  ground  —  i.e.,  through  the 
atmosphere— or  (&)  underground — i.e.,  through  the  drains ; 
and  in  either  case  it  is  reasonable  to  suppose  that,  taking 
a  hospital  as  a  centre,  the  cases  would  crop  up  more  thickly 
the  nearer  the  houses  were  to  that  hospital.  Such  is  the 
case  with  the  infected  houses  in  Newfoundpool.  In 
considering  this  air-borne  infection  there  are  many  matters 
deserving  our  attention.  Foremost  are  the  accompanying 
meteorological  conditions  —  e.g.,  rainfall,  temperature, 
direction  of  winds,  &c. — and  in  considering  these  conditions 
I  have  been  struck  with  the  great  difference  as  between 
February  and  June  (see  Table).  In  February  the  rainfall 
was  2T2  inches;  the  mean  temperature  low,  varying  from 
45°  to  31°  F. ;  whilst  the  direction  of  the  winds  was 
principally  west  and  south — i.e.,  away  from  Newfoundpool 
and  the  state  of  the  weather  was  blue  sky  on  nine  occasions 
and  cloudy  on  14,  whereas  in  June  the  rainfall  was  0'G4 
inches,  the  mean  temperature  high,  varying  from  70°  to 
45°,  whilst  the  direction  of  the  winds  was  principally  north 
and  east — i.e.,  right  over  Newfoundpool  from  the  hospital 
and  the  state  of  the  v/eather  was  blue  sky  on  1!)  occasions 
and  cloudy  on  nine.  Meteorological  conditions,  therefore, 
would  certainly  favour  the  spread  of  germs  from  the 
hospital  towards  Newfoundpool  during  June,  but  not  in 
February.  The  barometric  pressure  was  low  in  February, 
high  in  June.    3.  Another  means  by  which  germs  might 


be  carried  is  by  flics,  rats,  &c.,  and,  though  at  first  blush 
this  may  seem  a  far-fefc(;hed  theory,  when  examined  more 
carefully  it  is  not  so.  Some  recent  experiments  made  by 
Sawtschenko  show  that  cholera  bacilli  can  live  in  the 
alimentary  tract  of  a  fly  and  be  found  alone  in  the  excreta. 
He  fed  flies  on  the  intestinal  contents  of  cholera  cases  and 
found  the  characteristic  bacilli  in  their  alimentary  canals 
and  their  excretions  afterwards.  Considering  the  number 
of  flies  and  rats  we  have  had  at  the  hospital  (the  flies  we 
might  speak  of  as  a  plague,  in  such  quantities  were  they), 
it  is  easily  understood  how  they  might  carry  infection 
about,  more  especially  during  the  warmth  of  June  than 
during  the  cold  of  February. 

"Everything,  therefore,  seems  to  favour  the  theory  that 
our  small-pox  hospital  has,  during  part  at  least  of  our 
epidemic,  been  a  centre  of  infection  ;  but  the  exact  mode 
in  which  that  infection  has  spread  it  is  somewhat  difficult 
definitely  to  decide,  though  personally  I  am  satisfied  that 
the  air  has  played  an  important  part.  Germs  might  also 
pass  through  the  drains  and  be  drawn  by  the  asceniional 
force  of  evaporation  through  sewer  gas  into  the  houses.  It 
is,  I  beheve,  thought  by  some  that  Newfoundpool  district 
is  unsanitary,  allowing  of  the  escape  of  sewer  gas  into  and 
around  the  houses  there.  I  accordingly  had  all  the  houses 
infected  by  small-pox  examined  by  the  smoke  test,  with 
the  result  that  of  38,  only  eight  showed  any  sanitary 
defects,  and  those  but  slight  ones.  Further,  it  is  a 
remarkable  fact  that  during  our  epidemic  of  typhoid  fever 
(1893)*  no  case  directly  arose  in  Newfoundpool,  and  yet 
typhoid  fever  is  acknowleged  to  be  an  index  of  the  sanitary, 
or  rather  insanitary,  state  of  a  house  or  district.f  I  also 
had  the  whole  of  the  houses  on  the  north  side  of 
Beatrice  Road — i.e.,  all  those  houses  whose  backs  face  the 
small-pox  hospital  and  are  separated  therefrom  by  622  ft. — 
examined  by  the  smoke  test,  with  the  result  that  out  of  a 
total  of  54  houses,  41  gave  no  results  and  13  showed 
slight  defects — viz.,  escapes  of  sewer  gas  into  external 
closets,  through  rain-water  pipes  connected  direct  with 
drains,  or  from  round  about  defective  gullies  (sinks).  Of 
these  13  houses  four  only  had  been  infected  by  small-pox, 
whereas  of  the  41  that  gave  no  results  five  were  actually 
houses  which  had  been  infected  by  small-pox.    Thus  : — 

(  4  showinp;  sanitary  defects, 
riuvaded  by  small-pox    -   Oj  5    showini?    no  sanitary 

Hi  houses  4  ,  g  showinfi'  sanitary  defects.' 

Lnot  invaded  by  sma,ll-pox  45  j  36  showing    no  sanitary 
C      detects,  t 

Rain-water  pipes  were  only  found  directly  connected  with 

the  sewer  at  Nos.  ,  ,  and  ,  Beatrice  Road  (the 

first  only  being  a  house  infected  by  small-})os).  There  are 
no  storm-water  sewers  in  Newfoundpool,  I  am  told.  The 
only  conclusion  (if  any)  to  be  drawn  from  the  above  facts 
is  that  an  insanitary  state  of  the  house  drainage  does  not 
per  se  give  rise  to  small-pox,  even  when  near  to  a  small-pox 
hospital.  The  Sanitary  Committee,  fully  alive  to  the 
danger  of  a  small-pox  hospital  being  near  to  other  buildings, 
have  endeavoured  during  the  year  to  find  a  suitable  site 
away  from  the  town,  but  as  yet  unsuccessfully." 

§  10.— Record  of  the  Proceedings  of  the  Town  Council, 
Sanitary  Committee,  and  Fever  Hospital  Sub- 
Committee,  relating  to  the  Small-pox  Epidemic. 

By  the  courtesy  of  the  Town  Council  I  am  enabled  to 
append  here  the  te.xt  of  the  recommendations  made  by  the 
Sanitary  and  Hospital  Committees  and  of  the  resolutions 
bearing  thereon  which  were  passed  at  the  meetings  of  the 
Council.  They  give  in  succinct  form  the  history  of  the 
steps  that  were  taken  to  deal  with  the  epidemic. 

It  may  be  convenient  if  I  here  briefly  summarise  the 
chief  points  which  arise  out  of  these  extracts,  and  thus  to 
present  in  a  connected  form  an  outline  of  the  history  of  the 
sanitary  administration  of  the  borough  during  this  out- 
break, so  far  as  the  information  here  furnished  permits. 
It  will  be  seen  that  quite  early  in  the  outbreak  the  Sanitary 
Committee  received  detailed  reports  of  its  progress  from 
the  Medical  Officer  of  Health,  giving  particulars  of  the 
several  cases  and  of  the  measures  taken.  Apparently  the 
accommodation  for  quarantining  families  at  the  hospital 
soon  proved  to  be  insufficient,  for  we  find  that  the  Fever 
Hospital  Committee  on  October  3 1st,  1892,  passed  a  resolu- 
tion to  the  effect  that  the  "present  arrangements  for  watching 
"  persons  at  their  own  homes  will  be  sufficient."  But  the 
"  quarantine  "  block  at  the  hospital  was  then  occupied  by 
children  convalescing  from  scarlet  fever,  and  on  November 
1st,  it  was  resolved  to  invite  parents,  if  they  so  desired,  to 

'  One  house  in  Oban  Street  became  infected  bytyphoid  fever  from  an 
outside  source. 

t  It  is  only  ripli  t  to  state  that,  previously  to  the  decline  in  the  number 
of  i\<  wfonnd]iool  eases,  sevei'al  sewer  ventilators  in  the  streets  there 
were  by  nrdi'r  closed  and  shafts  run  up  some  of  the  liouses.  This  may 
have  had  a  beiieiicial  effect. 

X  That  is,  so  far  os  the  smoke  test  showed. 
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remove  their  children  therefrom.  At  the  same  time_  steps 
were  takeri  to  provide  an  iron  building,  the  erection  of 
which  was  sanctioned  by  the  Sanitary  Gomnuttee,  who  at 
the  same  time  (November  2nd,  1892)  arranged  for  the 
daily  visiting  by  the  inspectors  "of  the  ^0  convalescent 
"  cases  who  had  left  the  hospital  to-day,"  and  the  Medical 
Officer  was  authorised  to  vaccinate  any  of  these  children 
if  so  desired  by  their  parents.  . 

On  November  .9th,  1892,  the  Town  Council  received  a 
report  from  the  Sanitary  Committee  recommending  the 
erection  of  a  new  hospital  for  infectious  diseases  on  the  site 
of  the  existing  one,  at  an  estimate  expenditure  of  55,000^., 
the  sanction  of  the  Local  Government  Board  being  sought 
to  raise  a  loan  for  that  amount.  The  Town  Council 
considered  this  report  on  November  15th,  the  amount  of 
tlie  loan  being  fixed  at  20,0001.  as  a  first  instalment ;  but 
the  proposal  was  rejected,  there  being  an  equality  of  votes 
for  and  against  it,  and  the  Mayor  declaring  it  to  be  lost. 

On  December  14th,  1892,  the  Fever  Hospital  Committee 
resolved  to  institute  an  inquiry  into  the  outbreak  of  small- 
pox at  the  hospital,  and  a  special  sub-committee  for  this 
purpose  was  appointed,  with  Aid.  Clifton  in  the  chair. 
This  sub-committee  met  several  times,  and  exhaustively 
investigated  the  earlier  history  of  the  outbreak,  and  in 
particular  into  the  cases  arising  am.ongst  the  poor  patients 
at  the  hospital.  The  inquiry  extended  from  December 
21st  to  March  2nd,  1893,  when  the  sub-committee  issued 
a  report  together  with  verbatim  minutes  of  the  evidence. 
That  report  was  received  by  the  Sanitary  Committee  on 
March  24th. 

On  December  16th,  1892,  the  Sanitary  Committee 
decided  to  have  plans  prepared  for  three  small  buildings 
in  lieu  of  the  existing  small- pox  wards  ;  and  on  December 
21st,  the  Fever  Hospital  Committee  recommended  that  the 
scarlet  fever  wards  be  utihsed  for  small-pox. 

On  January  13th,  1893,  the  Sanitary  Committee  con- 
sidered a  report  from  the  Meilical  Ofiicer  pointing  out  the 
importance  of  isolation  of  those  who  had  been  exposed  to 
infection  from  small-pox  cases,  and  suggesting  an  increase 
in  the  hospital  accommodation,  an  improvement  in  the 
quarantine  building,  and  urging  the  thorough  disinfection 
of  houses  invaded  by  the  disease.  The  committee  decided 
to  carry  out  the  suggestion  of  improving  the  quarantine 
acco:iimodation,  and  appointed  a  sub-committee  to  consider 
the  question  of  erecting  new  temporary  quarantine 
buildings.  This  matter  was  dealt  with  at  the  meeting  of 
the  Town  Council  on  the  same  day,  when  it  was  agreed  to 
provide  additional  accommodation  for  quarantine  on  the 
eastern  side  of  the  existing  hospital  at  an  estimated  cost  of 
1,800^.  Steps  were  taken  on  the  14th  and  20th  by  the 
Fever  Hospital  Committee  to  carry  out  this  resolution, 
pending  the  completion  of  which  the  chairman  was  autho- 
rised to  arrange  for  the  use  of  one  of  the  houses  belonging 
to  the  Corporation  at  Newaster,  for  temporary  quarantine 
purposes,  if  found  desirable.  On  February  28th,  the  Town 
Council  received  a  report  from  the  Sanitary  Committee 
upon  the  tenders  for  the  auxiliary  building  to  be  erected 
on  the  eastern  side  of  the  existing  Infectious  Diseases 
Hospital,  and  resolved  to  apply  to  the  Local  Government 
Board  for  sanction  of  a  loan  in  connexion  with  these  new 
buildings.  A  motion  to  defray  the  cost  out  of  revenue, 
should  the  Local  Government  refuse  its  sanction,  was  put 
and  lost. 

Meanwhile  the  system  of  removing  persons  exposed  to 
infection  to  14  days'  quarantine  at  the  hospital  was  only 
being  partially  carried  out.  In  many  instances  the 
alternative  plan  of  daily  supervision  of  such  persons  at 
their  own  homes  was  instituted ;  so  that  the  need  for 
extending  quarantine  accommodation  was  being  less 
urgently  pressed.  It  was  indeed  finally  settled,  on  the 
adoption,  on  April  7th,  by  the  Sanitary  Committee  of  the 
joint  report  of  the  Fever  Hospital  and  Zymotic  Diseases 
Sub-commiitees,  which  was  appointed  on  December  15th, 
1892,  to  inquire  into  the  outbreak  of  small-pox.  The 
recommendations  bearing  on  this  matter  given  in  this 
report  was  that  "  on  a  case  of  small-pox  occurring,  the 
"  patient  should  be  at  once  removed  to  the  hospital,  and 
"  the  other  occupants  of  the  house  taken  to  a  building 
"  apart  from  the  small-pox  hospital,  and  given  a  dis- 
"  infecting  bath  and  their  clothes  disinfected.  In  the 
"  meantime,  the  dwelling-house,  and  all  therein  should 
"  be  throughly  disinfected,  and  afterwards  they  should  be 
"  allowed  to  return  to  their  houses,  but  visited  daily  for  14 
"  days  by  a  Sanitary  Inspector,  who  should  report  to  the 
"  ifledical  Officer  immediately  any  sickness  occurred. .  .  ." 
"  We  are  also  of  opinion  that  pU  persons  who  are  frequently 
brought  into  contact  with  sirall-pox  patients  should 
"  ado])!;  all  protective  measures  known  to  science."  It 
was  further  resolved,  on  April  14th,  to  \mnt  and  circulate 
the  report  which  had  been  drawn  up  by  a  minority  of 
that  special  sub-committv e,  which  did  notj  however,  make 


any  recommendations,  but  urged  that  the  limitation  of  the 
outbreak  had  "confirmed  the  value  of  what  is  known  as  the 
"  Leicester  method  of  dealing  with  variolous  outbreaks." 

From  a  report  made  by  the  Medical  Offi«er  to  the  Fever 
Hospital,  on  May  10th,  the  steps  then  taken  and  rel erred 
to  as  consisting  in  (1)  removal  ot  patient  to  hospital 
and  disinfection  of  rooms  ;  (2)  placing  of  inmates  of 
infected  house  "under  quarantine  observation  at  their  own 
homes"  for  16  days  ;  (3)  notification  of  any  illness  among 
the  "quarantined;"  (4)  the  quarantined  ought  not  to 
go  to  work  during  whole  or  part  of  their  cjuarantine — com- 
pensation being  allowed  in  each  case,  no  more  than  to  cover 
rent  and  maintenance,  or  if  cjuarantined  at  hospital,  only 
such  as  covered  rent,  and  replacement  of  fresh  clothes, 
bedding,  or  to  replace  those  destroyed;  (5)  "Persons 
"  whilst  under  quarantine  observation  are  allowed  to  go 
"  about  and  are  encouraged  to  take  walks  into  the  country, 
"  but  are  advised  not  to  enter  anybody's  house,  any  public 
"  institutition,  or  meeting,  under  penalty  of  forfeiting  their 
"  monetary  allowance."  The  Medical  Officer  also  stated 
that  he  was  led  to  prefer  to  watch  the  people  at  their  own 
homes  to  sending  them  into  quarantine  even  from  the 
opinions  held  by  some  that  quarantine  wards  within  the 
same  curtilage  as  suiall-pox  wards  may  be  a  source  of  danger 
to  their  inmates.  (For  his  other  statements  see  letter.) 
On  May  12th  the  Sanitary  Committee  resolved  that 
"  the  course  of  procedure  in  reference  to  quarantine  in  con- 
"  nexion  with  small-pox  now  being  pursued  as  reported  by 
'•■  the  Medical  Officer  to  the  sub-committee  be  continued 
"  for  the  present." 

I  may  here  remark  that  this  procedure  virtually  aban- 
doned the  method  of  removal  of  infected  persons  to 
quarantine,  and  substituted  for  it  a  system  of  supervision 
termed  "  quarantine  at  their  own  homes  "  in  all  cases,  in 
which  however  a  considerable  amount  of  liberty  was  given 
to  the  people  in  their  movements,  and  in  certain  cases 
permission  granted  them  to  continue  at  their  employment. 
It  is  clear  that  this  plan,  which,  it  may  be  added,  seems  to 
have  succeeded  as  well  as  the  other,  cannot  be  considered 
as  equivalent  to  strict  cjuarantine. 

On  May  30th  and  June  5th  the  Town  Council  had  before 
them  the  report  oi  the  sub-committee  on  the  outbreak, 
and  the  resolution  of  the  Sanitary  Committee  thereon.  An 
amendment  to  adopt  the  minority  report  was  lost,  and 
another  amendment  to  the  effect  "that  the  Council 
"  recognises  the  difficulties  experienced  by  the  Sanitary 
"  Committee  in  dealing  with  the  recent  small-pox  outbreak 
"  in  the  borough  and  apjiroves  the  arrangements  now  in 
force  for  checking  the  further  spread  of  the  disease  '  was 
carried  and  adopted  as  a  substantive  motion. 

On  June  14tli  the  Fever  Hospital  Committee  had  under 
consideration  the  reply  of  the  Local  Government  Board 
declining  to  sanction  a  loan  for  the  proposed  new  small- 
pox buildings  in  the  vicinity  of  the  present  hospital,  and 
resolved  to  again  approach  the  Board  on  the  subject. 

On  June  23rd  the  Sanitary  Committee  depute  their 
chairman  to  make  a  statement  to  the  Council  "  showing  the 
"  difficulties  in  which  the  Committee  are  placed  in  dealing 
"  with  the  outbreak  of  small-pox." 

On  June  30th  the  .Sanitary  Committee  decided  to 
advertise  for  land  for  a  site  for  a  proposed  now  Infectious 
Diseases  Hospital,  and  on  July  31sc  the  Fever  Hospital 
Committee  received  offers  of  sites  and  inspected  some  of 
them.  At  the  same  meeting  it  is  decided  to  re-open  the 
fever  wards  ;*  but  on  September  26th  the  Sanitary  Com- 
mittee reported  to  the  Council  tliat  "  in  consequence  of  the 
"  continuance  of  small-i)ox  your  Committee  regret  that 
"  they  have  been  ])revented  for  several  months  past  from 
"  authorising  the  reception  of  fever  cases  at  the  hospital." 
and  mentioned  their  endeavours  to  procure  another  site 
for  a  temporary  small-pox  hospital.  Such  a  site  seems 
ultimately  to  have  been  selected  hy  conference  with  the 
Sewage  Farm  Committee,  but  it  was  not  utilised.  At  any 
rate  a  building  was  erected  on  the  site  of  the  present 
hospital,  which  reeived  small-pox  cases  in  January  1894. 

I. 

Proceedings  and  Resolutions  of  the  Town 
Council. 

November  9th,  1892. 

Report  presented  to  the  Council  by  the  Sanitary 
Committee  on  Wednesday,  the  9th  day  of  November 
1892. 

Proposed  new  hospital. 

Your  Coi.imittee  have  to  report  that  they  have 
further  considered  as  to  the  steps  to  be  taken  for  the 

*  These  wai'ds  wepQ  pr.epared  for  the  raooption  of  cases,  but  hud  not 
hi  en  ro-opjiied  ;'t  ih'.'  close  of  the  yeai'. 
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erection  of  a  new  hospital  for  the  treatment  of 
contagious  and  infectious  diseases,  and  they  recom- 
mend tliat  the  plans  prepared  by  Mr.  Edward  Burgess, 
for  wliich  the  first  premium  was  awarded,  be  adopted, 
subject  to  any  modifications  which  it  may  hereafter  be 
found  desirable  or  necessary  to  make.  The  new 
hospital,  which  it  is  proposed  to  erect  on  the  site  of 
the  existing  hospital  at  Freake's  Ground,  will  com- 
prise the  following  buildings,  namely  : — 

Five  blocks  of  scarlet  fever  wards,  each  block  to 

accommodate  26  patients. 
One  block  of  typhoid  wards,  to  accommodate 

26  patients. 

One  block  of  small-pox  wards,  to  accommodate 

26  patients. 
One  block  of  quarantine  wards. 
Administration  block. 

Ijodge,  laundry,  stables,  mortuary,  and  other 
out  ofiices. 

Mr.  Burgess  states  that  "  the  architectural 
"  character  of  the  buildings  has  been  kept  as  simple 
"  as  possible,  and  all  superfluous  ornament  has 
"  been  avoided.  The  work  is,  however,  estimated 
"  as  being  very  substantial  and  thoroughly  well 
"  built.''  The  buildings  generally  will  be  faced 
with  red  pressed  bricks,  vnth  ar  little  stone  as 
possible,  arid  the  roofs  covered  with  \Velsh  slates. 

The  total  estimated  cost  of  the  buildings  is  45,834/., 
but  this  is  exclusive  of  furnishing,  fitting,  and  other 
probable  outlay.  Your  Committee  are  of  opinion  that 
the  total  capital  expenditure  in  carrying  out  the  scheme 
will  amount  to  not  less  than  55,000Z.,  and  they  re- 
commend that  an  application  be  made  to  the  Local 
Government  Board  for  their  sanction  to  borrow  that 
sum. 

Your  Committee,  however,  do  not  propose  that  all 
the  buildings  should  be  erected  at  once,  but  advise  the 
Council  to  proceed  with  the  scheme  in  sections,  as  it 
may  be  thought  desirable,  during  a  series  of  years.  By 
adopting  this  course  it  will  be  unnecessary  to  remove 
more  than  a  small  portion  of  the  existing  hospital 
buildings  at  onetime  in  order  to  make  room  for  the 
new  blocks,  and  thus  a  considerable  amount  of  ac- 
commodation for  the  treatment  of  patients  will  be 
available  during  the  progress  of  the  new  buildings. 
Your  Committee  recommend  that  the  services  of  Mr. 
Edward  Burgess  be  retained  as  architect  to  carry  out 
the  first  block  of  buildings,  leaving  the  question  of 
the  architectural  superintendence  of  other  blocks  for 
the  consideration  of  the  Committee,  and  determination 
of  the  Council  from  time  to  time  as  it  is  decided  to 
proceed  with  the  work. 

Your  Committee  recommendthat  authority  be  given 
to  afijx  the  common  seal  to  a  memorial  to  the  Local 
Government  Board  to  sanction  the  borrowing  of  the 
sum  of  55,000/. 

Thomas  Windley, 
Chairman. 

Resolved: 

That  the  Report  of  the  Sanitary  Committee  be  con- 
sidered at  a  special  meeting  of  the  Council  on  Tues- 
day next  at  5  o'clock. 

Resolved  .- 

That  the  Sanitary  Committee  be  authorised  to  incur 
such  expense  as  they  may  think  necessary  in  any 
temporary  accommodation  at  the  Fever  Hospital  for 
the  purpose  of  isolation  and  treatment  of  cases  of 
small-pox, 

15/7*  November  1892. 

The  Town  Clerk  presents  the  report  of  the  Sanitary  Com- 
mittee which  was  submitted  to  and  received  by  the  Council 
at  the  last  meeting. 

Moved,  8)-c. : 
That  the  report  be  approved  and  adopted. 

By  consent  of  the  Council  the  original  motion  is  amended 
as  follows  : — 

"  That  the  scheme  for  a  new  hospital  as  submitted 
by  the  Sanitary  Committee  be  approved  and  placed 
before  the  Local  Government  Board  with  an  applica- 
tion for  a  loan  of  20,000/.  as  a  first  instalment." 
For    the    motion    of  Alderman 

Windley  as  amended      -  -  24  votes 

Against      -  -  -  -  24  „ 

The  Mayor  declares  the  motion  not  carried. 


13/A  January  1893. 

The  following  report  was  presented  from  the  Sanitary 
Committee : — 

Infectious  Diseases  Hospital. 

"  Your  Committee  have  further  to  report  that  the 
number  of  cases  of  small-pox  in  the  borough  has 
increased  considerably.  All  the  known  cases,  number- 
ing on  Friday  last  60,  are  in  the  Borough  Infectious 
Diseases  Hospital,  and  a  large  number  of  persons  who 
have  been  in  contact  with  these  cases  are  isolated  in  the 
quarantine  wards  of  the  hospital,  or  at  their  own 
homes  under  observation  of  ofiicers  of  the  department. 
Your  Committee  are  sensible  of  the  great  responsibility 
resting  upon  them,  and  they  have  every  hope  that,  by 
energy  and  vigilance  on  the  part  of  their  ofiicers,  and 
with  the  co-operation  of  the  Council  and  the  public, 
the  disease  may  be  prevented  from  spreading  to  any 
considerable  extent.  If,  however,  the  disease  should 
assume  more  serious  epidemic  form,  it  will  be  necessary 
to  be  prepared  with  more  hospital  accommodation  for 
the  treatment  of  patients  as  well  as  for  the  isolation  of 
persons  who  have  been  in  contact  with  infection;  in 
fact,  the  resources  at  the  hospital  for  this  latter  purpose 
are  now  utilised  to  the  utmost.  Your  Committee  have 
therefore  had  under  their  consideration  the  question 
of  providing  more  adequate  accommodation,  and  they 
recommend  that  a  building  should  be  at  once  erected 
on  the  piece  of  ground  on  the  eastern  side  of  the 
existing  hospital  buildings,  which  may  be  available  at 
an  early  dale  for  temporary  quarantine  purposes.  The 
building  proposed  is  based  on  a  plan  pubhshed  by  the 
Local  Government  Board,  and  the  estimated  cost  is 
about  1,800/.  Your  Committee  request  authority  for 
this  building  to  be  erected  with  the  utmost  despatch. 
Your  Committee  have  called  to  their  assistance 
Mr.  W.  M.  Cowdell,  architect,  to  prepare  the  necessary 
plans  and  superintend  the  erection  of  the  building. 

Thomas  Windley, 

Chairman." 

Resolved : 

That  so  much  of  the  report  as  relates  to  the  provi.sion 
of  additional  accommodation  at  the  Infectious 
Diseases  Hospital  at  an  estimated  cost  of  1,800/.  be 
approved  and  adopted. 

28tk  February  1893. 
Report  by  the  Sanitary  Committee. 
"  Infectious  Diseases  Hospital. 

■'The  Sanitary  Committee  beg  to  report  that  they 
have  obtained  tenders  for  the  erection  of  the  auxiliary 
building  which  the  Council,  at  their  meeting  on  the 
31st  January,  authorised  to  be  erected  on  the  piece  of 
ground  at  the  eastern  side  of  the  existing  Infectious 
Diseases  Hospital,  and  they  have  accepted  the  tender 
of  Mr.  J.  E.  Johnson,  of  Leicester,  at  1,7621,  and 
request  authority  for  the  common  seal  to  be  afiixed 
to  the  contract  of  Mr.  Johnson  and  his  sureties." 

Moved,  <^c.  ; 

That  so  much  of  the  report  as  relates  to  the  acceptance 
of  the  tender  of  Mr.  J.  E.  Johnson  for  the  erection 
of  buildings  in  connection  with  the  Infectious 
Diseases  Hospital  at  the  sum  of  1,762/.  be  approved 
and  that  the  common  seal  of  the  borough  be  affixed 
to  the  contract  with  Mr.  Johnson  and  his  sureties. 

Amendment  : 

That  an  application  be  maile  to  the  Local  Government 
Board  for  a  loan  of  2,500/.  for  the  erection  of  the 
proposed  new  buildings  at  the  Freakes  Ground ; 
and  that  a  memorial  to  the  Local  Government  Board 
be  sealed  with  the  common  seal  of  the  borough. 
For  amendment  -  -24  votes 

Against  -  -  •  17  „ 

The  Mayer  declares  the  amendment  carried,  and  it  is 
then  put  as  a  substantive  motion  and  carried. 

Moved,  c^e.  .- 

That  the  building  at  the  Freakes  Ground  be  proceeded 
with,  and  that,  failing  a  loan  being  obtained,  the  cost 
be  defrayed  out  of  revenue. 

For  motion     -  -  -13  votes. 

Against         -         -          -  26  „ 

The  Mayor  declares  the  motion  lost. 
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30^^  May  1893. 

The  Town  Clerk  submits  the  reports  of  the  Medical 
Officer  of  Health  on  the  small-pox  outbreak,  the  minutes  of 
proceedings  of  the  Fever  Hospital  Sub-committee  of  the 
Sanitary  Committee  on  their  investigation  of  the  outbreak 
of  small-pox  and  report  adopted  by  the  Committee  on  the 
result  of  the  investigation,  copies  of  which  have  been 
furnished  to  each  member  of  the  Council. 

Resolved  : 

That  the  reports  be  received  and  taken  as  read. 
Moved,  SfC.  : 

That  the  report  of  the  Sanitary  Committee  be  ap- 
proved. 

Amendment : 

That  in  the  opinion  of  this  Council  the  proposed  report, 
which  was  voted  for  by  a  minority  of  the  Sanitary 
Committee,  and  by  direction  of  that  Committee, 
printed  and  a  copy  sent  to  each  member  of  the 
Council,  contains  deductions  and  conclusions  reason- 
ably to  be  drawn  from  the  reported  proceedings  of 
the  small-pox  investigation,  and  that  it  be  approved 
by  this  Council. 

At  about  9.30  it  is— 

Resolved  : 

That  the  discussion  be  now  adjourned. 
Resolved  : 

That  the  adjourned  meeting  be  held  on  Monday  next 
at  5  o'clock. 

5th  June  1893. 

I'he  Council  further  consider  the  motion  for  the  approval 
of  the  Sanitary  Committee's  Report  which  was  at  the  last 
meeting  of  the  Council  moved  by  Aid.  Clifton  and  seconded 
by  Aid.  Else,  and  the  amendment  thereto,  which  was 
moved  by  Mr.  Biggs  and  seconded  by  Mr.  Orton. 

For  Mr.  Biggs'  amendment   -  19  votes. 

Against         -  -  -  25  ,, 

Two  members  do  not  vote — 15  members  are  absent  when 
the  vote  is  taken,  and  there  are  three  vacancies. 

By  request  the  votes  are  recorded  by  the  Town  Clerk. 
The  Mayor  declares  the  amendment  lost. 

Amendment  : 

That  the  Council  recognises  the  difficulties  experienced 
by  the  Sanitary  Committee  in  dealing  with  the 
recent  outbreak  of  small-pox  in  the  borough,  and 
approves  the  arrangements  now  in  force  for  checking 
the  further  spread  of  the  disease. 

For  amendment         -  -  36  votes. 

Against  -  -  -    1  vote. 

The  Mayor  declares  the  amendment  carried,  and  it  is  then 
put  as  a  substantive  motion  and  carried. 

26th  September  1893. 

Resolved : 

That  the  Council  at  its  rising  do  adjourn  until 
Wednesday,  the  4th  October,  at  5  o'clock,  for  the 
further  consideration  of  the  report  of  the  Sanitary 
Committee  so  far  as  it  has  not  already  been  disposed 
of  by  the  Council. 

From  the  report  of  the  Sanitary  Committee  : — 
"  Site  for  Small-pox  Wards. 

"Your  Committee  have  also  to  report  that  for  some 
time  they  have  been  endeavouring  to  procure  a  piece 
of  land  to  be  used  as  a  site  for  temporary  buildings 
for  the  reception  of  cases  of  small-pox,  with  a  view  to 
the  buildings  at  Freake's  Ground  being  again  rendered 
available  for  the  treatment  of  scarlet  fever  cases.  In 
consequence  of  the  continuance  of  small-pox,  your 
Committee  regret  that  they  have  been  prevented  for 
several  months  past  from  authorising  the  reception  of 
fever  cases  at  the  hospital.  Your  Committee  are  glad 
to  be  able  to  report  that  they  have  now,  subject  to  the 
approval  of  the  Council,  arranged  to  purchase  a  piece 
of  land,  containing  about  4^  acres,  situate  in  the 
Aylestone  Lane  in  the  parish  of  Wigston,  and  which 
the  Committee  are  of  o])iiiion  is  very  siiitable  for  the 
purpose  above  mentioned.  The  vendor  of  the  land 
is  Mr.  John  Tebbs,  of  Glenfield,  and  the  price  agreed 
to  be  paid  is  15()Z.  an  acre.  Your  Committee  recom- 
mend the  arrangement  for  the  approval  of  the  Council, 
and  request  authority  to  complete  the  same  without 
delay." 


4th  October  1893. 

Resolved : 

That  the  Sanitary  Committee  be  requested  to  confer 
with  the  Sewage  Farm  Committee  and  to  report  to 
this  Council  as  to  the  iiracticability  of  providing 
suitable  temporary  small-pox  hospital  accommodation 
on  some  portion  of  the  Beaumont  Leys  Estate. 

2nd  January  1894. 

Resolved  : 

That  so  much  of  the  report  as  relates  to  orders  to  carry 
out  works  and  abate  nuisances ;  to  the  public 
analyst;  the  inspector  of  food;  persons  treated  at 
the  fever  hospital ;  erection  of  temporary  buildings 
and  certificates  of  contagious  and  infectious  diseases 
be  approved  and  adopted. 

Resolutions  of  Sanitary  Committee. 
3()th  September  1892. 

Resolved  .- 

That  the  Medical  Officer  forward  a  copy  of  his  report 
on  the  outbreak  of  small-pox  now  read  to  the  Local 
Government  Board. 

•2\st  October  1892. 

The  Medical  Officer  of  Health  submits  a  report  on  the 
discovery  of  further  cases  of  small-pox. 

Resolved 

That  all  special  reports  of  the  Medical  Officer  of  Health 
to  this  Committee  on  sniall-pox  be  i)rinted  and  sent 
to  members  of  the  Committee  for  their  private  use 
and  simultaneously  to  the  Local  Government 
Board. 

2nd  November  18.92. 

Resolved  .- 

That  the  borough  surveyor  be  directed  to  proceed  at 
once  with  the  foundations  for  the  Humphrey's 
Building  ;  also  that  a  covered  way  be  provided  from 
the  new  building  to  the  ward, and  that  the  requisite 
fencing  be  fixed. 

Resolved  .- 

That  the  chief  inspector  and  one  assistant  be  deinited 
to  visit  daily  the  40  convalescent  cases  which  the 
Medical  Officer  reports  to  have  left  the  hospital  to 
day  apd  report  to  the  Medical  Officer  of  Health  each 
day. 

Resolved  .- 

That  the  Medical  Officer  l)e  provided  temporarily 
during  the  small-jjox  outbreak  witli  a  horse  and 
carriage. 

Resolved  : 

That  the  Medical  Officer  of  Health  be  authorised  to 
vaccinate  any  of  the  convalescent  patients  discharged 
from  the  hospital  to-day  if  desired  by  their  parents 
to  do  so. 

4th  November  1892. 

Resolved 

That  the  Medical  Officer  of  Health  be  authorised  to 
furnish  the  information  respecting  the  rases  of 
small-jiox  in  accordance  with  the  request  contained 
in  the  letter  from  the  Secretary  of  the  Royal 
Commission  on  Vaccination  which  is  now  sub- 
mitted. 

nth  November  1892. 

The  town  clerk  reports  the  receipt  of  a  communication 
from  the  Secretary  of  the  V^accination  Commission  stating 
that  the  Commission  have  appointed  Dr.  Sidney  Coupland 
to  attend  at  Leicester  to  make  an  investigation  in  reference 
to  the  outbreak  of  small-pox  and  requesting  that  the 
Corporation  and  their  officers  will  give  all  facilities  for  the 
inquiry. 

Dr.  Coupland  attends  before  the  Committee  and  states 
the  nature  of  his  commission. 

It  is  understood  that  tlie  chairman  will  to-morrow  meet 
Dr.  Coupland  in  order  to  render  him  assistance  in  ccnncc- 
ti(ni  with  the  inquiry. 

25/^  November  1892. 

Resolved  : 

That  under  the  exce|)tional  circumstances  of  the  case 
30s.  be  allowed  to  Mr.  Hackett  who  with  his  family 
has  been  in  quarantine  at  the  Fever  [los])ital  and 
has  sustained  some  loss  thereby. 
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Besolved  : 

That  10s.  a  week  be  paid  to  Mrs.  Brett  for  extra 
duties  at  the  hospital  '  during-  the  small-pox 
epidemic. 

\6ih  December  1892. 

Resolved  : 

That  under  the  exceptional  circumstances  of  the  case 
30s.  each  be  allowed  to  Mr.  Jones  and  Mr.  Rowen, 
who  with  their  families  have  been  in  quarantine,  and 
have  sustained  loss  thereby. 

Resolved : 

That  under  the  exceptional  circumstances  of  the  case 
30s.  each  be  allowed  to  Mr.  Dewick,  who  with  his 
family  has  been  in  quarantine,  and  has  sustained  loss 
thereby. 

Resolved  : 

That  Mrs.  Folwell's  application  to  hz  allowed  to  visit 
her  child  at  the  Fever  Hospital,  who  is  reported  to 
be  dying  of  small-pox,  be  granted. 

Resolved : 

That  the  borough  surveyor  be  instructed  to  prepare 
a  plan  for  three  small  buildings  in  substitution  for 
the  present  small-pox  wards  and  that  a  sub-com- 
mittee consisting  of  the  chairman,  vice-chairman 
Mr.  I'iggs,  and  Mr.  Meadows  be  appointed  to  consult 
with  the  borough  surveyor  on  the  subject. 

23rd  December  1892. 

Resolved : 

That  in  consequence  of  the  exceptional  circumstances 
of  the  case  30s.  be  allowed  to  Mr.  Lee,  wlio  with  his 
family  liave  been  in  quarantine,  and  has  sustained 
some  loss. 
Resolved : 

That  50s.  be  paid  towards  the  cost  of  the  funeral  of 
the  child  Folwell,  who  has  died  at  the  Fever  Hospital 
from  small-pox. 

Resolved  .- 

That  clothing  be  provided  for  the  man  George  Moore, 
who  has  been  in  the  hospital. 

6th  January  1893. 

Resolved  : 

That  the  borough  survej^or  be  instructed  to  obtain  an 
estimate  for  a  Manchester  stove  to  he  placed  in  the 
smail-pox  ward  at  the  Fever  Hospital. 

Moved,  c^c.  .• 

That  under  the  special  circumstances  of  the  case,  12s. 
be  paid  towards  the  rent  of  Mr.  Smith,  who  has  been 
with  his  family  in  quarantine  at  the  hospital. 

Amendment : 

That  it  be  left  in  the  hands  of  the  accounts  sub-com- 
mittee to  determine  under  the  special  circumstances 
of  the  cases  of  persons  in  quarantine,  or  under 
isolation,  if  any,  and  what  allowances  shall  be  made 
to  such  persons. 
The  Amendment  is  carried. 

I3th  January  1893. 
The  Medical  Officer  of  Health  reads  his  report  submitted 
to  the  Fever  Hospital  Sub-committee  on  Wednesday  last  as 
follows : — 

Town  Hall,  Leicester, 
Gkntlemen,  13th  January  1893. 

Without  wishing  to  alarm  you  as  a  sanitary  com- 
mittee, I  feel  it  my  duty  to  bring  one  or  two  matters  which 
are  of  vital  importance  before  your  notice,  and  to  ask  your 
immediate  consideration  thereon. 

You  have  now  in  Leicester,  many  different  centres  in  which 
small-rjox  has  broken  out,  and  from  which  the  disease  may 
spread',  so  that  it  behoves  you  without  further  delay  to 
make  such  preparations  as  may  be  necessary.  I  venture  to 
remind  you  that  Leicester  is  practically  an  unvaccinated 
town,  and  accordingly  your  sheet  anchor  in  preventing  the 
spread  of  small-j)ox  is  isolation,  isolation  not  only  of  the 
cases,  but  of  the  persons  who  have  directly  or  indirectly 
come  in  contact  v^'ith  them.  Such  isolation  to  be  effective 
mast  be  prompt,  and  with  the  many  centres  of  infection 
already  in  the  town  I  need  not  say  that  your  isolation 
accommodation  will  be  sooner  or  later  (I  may  say  is  now 
in  some  respects)  taxed  to  its  utmost.  Unless  you  are 
prepared  to  immediately  isolate  all  your  first  cases  as  they 
crop  up,  you  will  soon  lose  your  control  over  the  outbreak 
or  epidemic  (call  it  what  you  will),  which  is  at  present 


threatening  your  hospital  accommodation,  your  quarantine 
accommodation  must  be  elastic  and  capable  of  stretching 
considerably  if  it  is  to  be  of  any  use.  Further,  no  cases  of 
small-pox  ought  to  be  left  in  the  tor/n  if  possible. 

As  your  officer  of  health  I  beg  to  offer  the  following 
suggestions : — 

(1.)  That  a  temporary  provision  be  immediately  made  for 
an  extension  of  your  hospital  accommodation  by  means 
of  tents  or  otherwise.  The  necessity  for  so  doing 
must  be  apparent  when  you  consider  that  your  present 
hospital  has  only  room  for  140  cases,  and  when  you 
remember  how  important  it  is  to  avoid  any  thing  of  the 
natiu'e  of  overcrowding  in  the  wards  of  a  small-poi 
hospital.  Again  there  are  already  to-day  in  the  wards 
of  your  fever  hospital,  25  small-pox  patients  of  whom 
22  have  been  admitted  during  the  last  12  days  from  18 
different  centres.  Admitting  patients  at  this  rate  and 
remembering  that  the  average  stay  in  hospitals  for 
small-pox  is  four  to  eight  weeks,  it  is  easy  to  calculate 
how  long  it  will  be  before  your  present  hospital  will 
be  full. 

(2.)  That  some  of  the  present  quarantine  wards  be  sub- 
divided off  by  means  of  wooden  partitions  into  a  series 
of  compartments,  which  would  serve  as  separate  bed- 
rooms whilst  the  first  large  room  could  be  kept  as  a 
dining  and  recreation  room,  and  might  with  advantage 
be  supplied  with  a  variety  of  things  that  would  tend 
to  make  quarantine  life  bearable  if  not  enjoyable.  I 
refer  to  bagatelle,  &c.  I  recommend  also  that  an  extra 
w.c.  or  two  be  provided,  and  that  a  caretaker  be 
appointed  to  look  after  the  quarantine  and  the  quaran- 
tine only.  Further,  as  more  quarantine  accommoda- 
tion will  be  (I  may  say  is)  needed,  it  may  he  well  for 
you  to  consider  the  advisability  of  at  once  taking  some 
house  or  houses  in  the  town,  away  from  the  fever 
hospital  houses  wherein  to  place  and  watch  people  who 
have  come  into  contact  with  small-pox  cases. 

(3.)  That  disinfection  be  carried  out  more  stringently. 
By  this  I  mean  that  all  houses  in  which  small-pox 
breaks  out  should  be  first  thoroughly  fumigated  as 
customary  with  sulphur ;  but,  further,  that  the  wall 
papers  shall  be  stripped  off,  ceilings  and  walls  to  be 
white  or  lime  washed ;  all  paints  and  floors  be  washed 
thoroughly  with  soap  and  water  or  with  some  disin- 
fectant solution  in  addition  to  the  stoving  of  all 
clothes  and  bedding  in  the  hospital  disinfecting 
machine. 

In  conclusion,  I  would  remark  that  I  have  purposely 
avoided  all  reference  to  the  all  important  subject  of 
vaccination  and  re-vaccination — not  because  I  do  not 
value  them  as  a  means  of  stamping  out  small-pox,  btit 
simply  because  I  feel  the  importance  under  the  present 
circumstances  of  strengthening  as  much  as  jjossible  your 
Leicester  system  and  because  I  am  most  anxious  to  avoid 
anything  of  the  nature  of  a  discussion,  which,  unfortunately, 
in  Leicester  might  at  present  prove  useless.  I  shall, 
however,  have  something  to  say  on  the  subject  of  vacci- 
nation and  re-vaccination  afterwards. 

Yours  faithfully, 

J.  Priestley. 

Moved  by  Mr.  Richardson,  seconded  by  Mr.  Ellis  and 
carried : 

That  the  report  be  received. 

Moved  by  Mr.  Richardson,  seconded  by  Mr.  Leavesley, 

and  carried : 

That  so  much  of  the  report  as  recommends  the 
partitioning  of  the  quarantine  ward  be  adopted  and 
the  work  carried  out. 

Moved  by  Aid.  Clifton,  seconded  by  Mr.  Ellis,  and 
carried  : 

That  the  question  of  erecting  new  temporary  quaran- 
tine buildings  on  the  land  adjoining  the  Fever 
Hospital  site  or  other  land  be  considered  by  a  sub- 
committee composed  of  the  following  gentlemen, 
namely:— Mr.  Biggs,  Mr.  Booth,  Mr.  Brady.  Aid. 
Clifton,  Mr.  Ellis,  Aid.  Wilford,  and  Aid.  Windley, 
and  reported  upon  at  the  next  meeting  of  the 
Sanitary  Committee. 

Moved  by  Aid.  Clifton,  seconded  by  Mr.  Ellis,  and 
carried : 

That  the  Medical  Officer's  recommendation  as  to 
disinfecting  the  infected  houses  in  the  town  be 
carried  out. 

Moved  by  Mr.  Biggs,  seconded  by  Mr.  Richardson,  and 
carried : 

That  the  Chairman,  Vice-Chairman,  and  Medical 
Officer  of  Health  be  authorised  to  order  and  have 
erected  in  such  position  as  they  may  think  suitable 
any  tents  which  they  may  find  to  be  requisite. 
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Moved  by  Mr.  Richardson,  seconded  by  Mr.  Brady,  and 
carried  : 

That  the  recommendation  of  the  Medical  Officer,  that 
a  caretaker  be  engaged  for  the  quarantine  wards,  be 
ado])ted. 

The  Medical  Officer  of  HeaLh  expresses  his  objection  to 
any  quarantine  buildings  of  a  permanent  character  being 
erected  in  proximity  to  the  hospital. 

20th  January  1893. 

Resolved  : 

That  10s.  be  paid  to  Mrs.  Folwell  for  the  clothmg  o£ 
her  child,  which  died  in  the  hospital,  the  clothing 
having  been  destroyed. 
The  report  of  the  Fever  Hospital  Sub-committee  as 
entered  in  the  sub-committee  minute  book  on  pages  3!)2 
and  393  is  read. 

Moved,  8fc. : 
That  the  report  be  approved. 

Amendment  : 

That  the  report  be  approved,  except  that  the  Medical 
Officer  of  Health  be  authorised  to  furnish  information 
to  the  newspapers  as  to  small-pox  daily. 

The  amendment  is  not  carried  and  the  motion  is  put  and 
carried. 

Resolved 

That  Mr.  Cowdell  be  engaged  as  architect  for  the 
proposed  block  of  hospital  buildings,  and  that  he  be 
instructed  by  the  borough  surveyor. 

Resolved  : 

That  the  chairman  be  authorised  to  arrange  for  the 
use  of  one  of  the  Corporation  houses  in  the  Ncwarke 
for  temporary  quarantine  purposes  if  found  de- 
sirable. 

27th  January  1893. 

Resolved : 

That  the  resolution  passed  by  the  Committee  at  the 
last  meeting  approving  the  report  of  the  Fever 
Hospital  Sub-Committee  be  rescinded  so  far  as 
relates  to  furnishing  the  information  to  the  Press  in 
reference  to  small-j)0x,  and  that  the  Medical  Officer 
of  Health  be  authorised  to  give  daily  information  to 
the  Press. 

Resolved  : 

That  the  information  to  be  given  to  the  Press  be  the 
number  of  the  cases  which  occur  each  day  and  the 
locality  of  the  cases. 

Resolved  : 

That  notices  be  given  under  sections  five  and  six  of 
the  Infectious  Diseases  Prevention  Act,  1890,  where 
necessary  with  the  object  of  securing  effectual 
disinfection  of  infected  houses  and  articles. 

10^/i  February  1893. 

Resolved  : 

That  Mr.  Jayes  oE  78,  Norfolk  Street,  be  prosecuted 
for  neglecting  to  notify  a  case  of  small-pox. 

3rd  March  ]  893. 

Resolved : 

That  a  further  30s.  be  paid  to  Mr.  Raven  in  con- 
sideral ion  of  his  additional  loss  in  consequei;ce  of 
his  having  to  remain. 

The  Town  Clerk  reports  the  prosecution  on  Monday 
last  of  Henry  Jayes  of  Norfolk  Street  for  ncfjlecting 
to  notify  to  the  Corporation  a  case  of  small-pox  at 
his  house,  when  he  was  fined  1/.,  including  costs. 

lOfh  March  1893. 

Resolved 

That  the  Fever  Hospital  Sub-Committee  meet  on 
Wednesday  next  at  4  p.m.  to  consider  the  com- 
munication of  the  Local  Government  Board  and  as 
to  the  hospital  expenses  and  lhat  the  meeting  to 
consider  as  to  the  reports  on  the  small-pox  inquiry 
be  deferred  until  the  following  week. 

7th  April  1893. 

The  report  of  the  Fever  Hospital  and  Zymotic  Diseases 
Sub-Committee  received  by  this  Committee  on  the  twenty- 
fourth  March  is  again  considered  by  the  Committee,  and 
it  was — 

Resolved : 

That  the  rei)ort  of  the  Sub- Committee  be  udopte  i  by 
.  this  Committee.         .  .  • 


Further  resolved  : 

That  the  report  now  adoptfd  be  presented  by  this 
Committee  to  the  Council,  and  that  a  print  be  sent 
to  each  member  of  the  ("ouneil,  accompanied  by 
prints  of  Dr.  Priestley's  Rejiorts,  and  of  the  minutes 
of  evidence  and  proceedings  of  the  inquiry  into  the 
small-pox  epidemic. 
'I'he  Report  of  the  Sub-Committee  det  Jils  tlie  particulars 
of  the  first  cases  which  occurred  in  the  borough,  and  the 
history  of  the  importation  of  small-pox  into  the  lever  wards 
so  far  as  regards  the  case  of  E.  K.  (No.  7  in  list),  and  makes 
the  following  recommendations  : — 

Your  Committee  are  of  opinion  that  the  old  quarantine 
wards,  which  are  part  of  the  main  budding  of  the  scarlet 
fever  blocks,  should  never  be  used  for  such  purpose,  being 
also  in  near  proximity  to  the  old  small-pox  wai'd ;  that 
if  there  is  any  quarantine  carried  out  at  the  hospital, 
it  should  be  in  a  building  as  far  as  possible  from  the 
other  infections  wards,  ^^■ith  separate  administration  and 
laundry  departments,  and  then  only  used  in  cases  where 
householders  can  be  placed  whilst  their  homes  are  being 
thoroughly  disinfected  ;  and  that  all  persons  who  have 
been  known  to  have  come  in  contact  with  small-i)ox  cases 
should  be  visited  as  at  present  by  the  Sanitary  Authority 
daily  for  14  days.  If  any  cases  are  at  all  dotrbtful, 
they  should  be  then  taken  uj)  to  a  part  of  the  old  erysipelas 
ward,  which  then  might  be  used  as  a  temporary  observa- 
tion ward. 

We  would  also  urge  that  if  the  old  buildings  are  again 
used  as  a  scarlet  tever  hospital,  that  there  should  be 
built  in  its  near  neighbourhood  a  block  of  buildings  quite 
separate  from  the  others,  which  could  be  used  for  watching 
doubtful  cases  of  infectious  diseases,  and  that  the  old 
small-pox  ward,  which  is  now  worn  cut,  should  be 
destroyed. 

The  so-called  quarantine  system,  as  practised  in  Leicester 
during  the  present  epidemic,  has  been  as  follows  : — 

First. — All  persons  who  had  been  in  contact  with  a 
person  suffering  from  the  disease  were  removed  into 
the  building,  and  presumably  kept  isolated  tliere  for 
14  days.  This  is  what  is  generally  understood  as  the 
Leicester  system.  In  jiractice  it  bus  been  found  that 
the  persons  so  quarantined  refused  to  keep  within  the 
building,  but  insisted  on  visiting  homes  in  the 
neighbourhood,  and  associating  with  friends  outside 
the  hospital. 

Secondly. — In  other  cases  the  person  suffering  from  the 
disease  was  alone  removed  to  the  hospital,  and  the 
other  residents  of  the  house  were  requested  to  abstain 
from  going  about  their  ordinary  business  for  14  days, 
during  which  time  they  were  daily  visited  by  the 
sanitary  inspectors.    During  this  period  compensation 
was  awarded  for  loss  of  time,  the  weak  point  of  this 
system  being  that  although  these  people  did  not  go 
to  work,  they  moved  about  the  tov.'n,  and  visited 
neighbbouring  houses. 
Thirdly. — On  an  outbreak  of  small-jiox  occurring  in  a 
common  lodging-liouse,  in  which  the  sufferer  had 
necessarily  come  into  contact  with  a  very  large  number 
of  persons,  no  isolation  was  attempted,  nor  compensa- 
tion given,  but  the  persons  were  allowed  to  go  about 
their  daily  vocation  as  usual,  the  system  adopted  to 
prevent  the  spread  of  small-pox  being,  that  all  of  the 
sanitary  inspectors  visited   the  lodging-house  daily, 
to  see  if  anyone  had  fallen  ill.    If  there  was  any  case 
of  sickness,  the  Sanitary  Inspectors  reported  to  the 
Medical  Officer,  who  visited  the  case.    In  each  of  the 
above  cases  the  houses  were  disinfected. 
The  system  which  we  recommend  has  been  al'uded  to  in 
the  former  portion  of  our  Report,  viz. :  that  on  a  case 
of  small-pox  occurring,  the  patient  should  be  at  once 
removed  to  the  hospital,  and  the  other  occupants  of 
the  heTuse  taken  to  a  building  apart  from  the  Small-pox 
Hospital,  and  given  a  disinfecting  bath,  and  their  clothes 
disinfected.    In  the  meantime,  the  dwelling-house  and  all 
therein  should  be  thoroughly  disinfected,  and  afterwards 
they  should  be  allowed  to  return  to  their  houses,  but 
visited  daily  for  14  to  16  days  by  a  Sanitary  Inspector,  who 
should  report  to  the  Medical  Officer  immediately  any 
sickness  occurred. 

We  recommend  that  stringent  regulations  be  made  as  to 
all  visitors  to  the  Small-j)ox  Hospital,  and  that  no  one 
should  Ije  allowed  to  examine  a  patient  in  the  absence  of 
the  Medical  (Jfficer ;  further,  that  the  Medical  Officer  take 
such  precautions  with  regard  to  the  nurses  in  charge  of 
small-pox  patients  as  he  may  think  necessarj',  both  before 
they  leave  the  hospital  for  their  necessary  out-door  exercise, 
or  at  other  times. 

We  are  also  of  opinion  that  all  j)erson3  who  are  frequently 
brought  into  contact  with  snuill-iiox  patients  should  ailnpt 
all  prijtcctivi;  niensurcf)  known  to  Biitnce. 
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EOYAIi  COMMISSION  ON  VACCINATION: 


Uih  April  1893. 

It  WIS  resolved : 

That  the  report  on  the  small-pox  inquhy,  proposed  at 
the  last  meeting  and  voted  for  by  a  minority  of  this 
Coaiinittee,  be  printed  for  the  private  use  of  the 
members  of  the  Council,  and  a  print  sent  to  each 
member. 

The  report  here  alluded  to  also  reviews  the  earlier 
history  of  the  outbreak  in  the  town,  and  in  the  hospital, 
and  dwells  upon  the  fact  of  the  error  in  diagnosis  whereby 
three  children  were  known  to  have  been  infected,  and  to 
which,  further,  they  attribute  the  spread  of  infection  in  the 
hospital.  The  following  excerpts  from  this  report  suffi- 
ciently explain  the  views  of  those  who  adopted  it  upon  the 
question  of  hospital  accommodation  : — 

"  Notwithstanding  the  allegation  so  frequently  made,  as 
to  the  unsuitability  of  the  hospital  for  the  treatment  of 
more  than  one  infectious  disease,  we  would  point  out  that 
when  other  outbreaks  of  small-pox  have  occurred  during 
the  past  20  years,  the  three  wards  of  the  main  building 
were  occupied  by  scarlet  fever  patients.  The  same  condi- 
tions, therefore,  existed  as  when  this  outbreak  occurred, 
with  this  important  exception,  that  previously  the  small- 
pox block  which  is  new  entirely  detached,  was  then  directly 
connected  with  the  main  coi'ridor  of  the  fever  hospital, 
thus  enhancmg  the  risk  of  infection.  It  is  true  the  fever 
wards  were  full  of  scarlet  fever  patients  at  the  time  this 
outbreak  of  small-pox  took  place,  but  it  must  be  remem- 
bered that  the  whole  of  the  small-pox  block  was  available 
for  small-pox  cases,  and  was  capable  of  accommodating  30 
to  40  patients. 

"  From  October  3rd  to  October  19th,  there  wei-e  only 
three  patients  in  the  small-pox  wards.  In  the  quarantine 
wards  there  were  only  five  persons,  all  of  one  family,  viz. : — 
Mrs.  Kerrad  and  four  children,  two  of  the  latter  being 
removed  into  the  fever  hospital  on  the  11th  and  12th  of 
October,  thus  leaving  only  three  in  quarantine.  It  cannot 
therefore  he  maintained  that  either  the  small-pox  or  the 
quarantine  parts  of  the  hospital  were  overcrowded. 

"  The  number  of  patients  in  the  fever  wards  would  not 
be  of  material  importance,  because,  even  if  they  had  been 
occupied  with  only  half  the  number,  they  would  have  been 
equally  unavailable  for  small-pox  patients.  It  has  been 
alleged  that  the  overcrowded  state  of  the  fever  wards  was 
the  cause  of  the  outbreak  in  them  of  s'nall-pox.  This 
cannot  be  maintained  from  the  evidence,  neither  can  it  he 
affirmed  that  the  risk  of  infection  from  small-pox  would  be 
ver}'^  considerable,  as  there  were  only  three  patients  in  the 
hospital  at  the  time. 

"  It  is  noticeable  that  whilst  Ward  No.  3  is  most  exposed 
to  small-pox  contagion,  from  being  nearest  to  the  small-pox 
block,  the  disease  first  broke  out  in  No.  1  ward,  which  is  at 
the  greatest  distance,  and  therefore  least  exposed  to  any 
contagion  which  miglit  exist. 

"  Complaint  has  been  made  as  to  the  absence  of  rooms 
for  purposes  of  isolation  at  the  hospital.  Whilst  we  do 
not  consider  the  hoepital  all  that  can  be  desired,  we  would 
point  out  that  when  Evelyn  Kerrad  first  sickened  there 
were  at  least  two  rooms  — one  in  the  quarantine  block  and 
one  in  the  erysipelas  block — both  of  which  were  entirely 
unoccupied.  There  was  also  another  room  available  on 
emergency  for  the  pur[)0se  of  observation  or  isolation. 
One  of  these  rooms  was  ready  for  immediate  use,  and  the 
other  two  could  have  been  prepared  in  a  short  time." 

This  report  concluded  as  follows 

"  The  experience  of  the  present  attack  of  small-pox  has 
confirmed  the  value  of  what  is  knovvn  as  the  '  Leicester 
method'  of  dealing  with  variolous  outbreaks.  Had  it  not 
been  for  the  efforts  made  in  this  direction  we  should  no 
doubt  have  suffered  more  severely.  In  the  Sanitary  Com- 
mittee, suggestions  have  been  made  from  time  to  time, 
where  improvements  may  be  effected  in  the  '  system,'  and 
these  will  be  acted  upon  in  future.  Upon  these  and  other 
matters  of  a  similar  kind  we  make  no  recommendations, 
having  limited  this  report  to  the  object  and  scope  of  the 
inquiry." 

2\st  April  1893. 

The  iviedical  Officer  of  Health  reports  that  a  deputation 
having  waited  upon  him  from  the  Thurmaston  Local 
Board  to  request  him  to  admit  into  the  hospital  a  case  of 
small-pox  from  their  district,  under  the  special  circum- 
stances of  the  case  he  consented  to  admit  the  patient. 

Resolved : 

That  the  action  of  the  Medical  Officer  be  approved,  but 
that  in  future  no  cases  of  small-pox  be  admitted 
from  the  outside  districts  without  the  special  consent 
of  the  Committee  or  the  Chairman. 


I2th  May,  1893. 

Resolved  .- 

That  the  course  of  procedure  in  reference  to  quarantine 
in  connexion  with  smalUpox  now  being  pursued  as 
reported  by  the  Medical  Officer  to  the  sub-com- 
mittee be  continued  for  the  present. 

19M  May  1893. 

Resolved  : 

That  payments  amounting  to  41.  9s.  be  made  to 
persons  who  are  in  quarantine  at  their  houses. 

23rd  June  1893. 

The  Medical  Officer  reports  in  reference  to  the  latest 
cases  of  small-pox  which  have  arisen. 
Resolved  .- 

That  the  Chairman  be  requested  to  make  a  statement 
in  the  Council  at  the  next  meeting  showing  the 
difficulties  in  which  the  committee  are  placed  in 
dealing  with  the  outbreaks  of  small-po2 . 

30tk  June  1893. 

Resolved  .- 

That  offers  of  land  be  invite  i  by  advertisement  to 
lease  with  option  of  purchase  for  the  erection  of  a 
hospital  for  the  treatment  of  infectious  diseases  ; 
also  that  the  Estate  Committee  be  asked  i[  they 
can  make  an  ofper  of  any  land  for  the  purpose. 

1st  September  1893. 

Resolved  .- 

That  8*.  be  allowed  to  Mr.  Hardy  and  15s.  to  Mr 
Tyler. 

20th  October  1893. 

Resolved  .- 

That  the  Committee  approve  of  the  site  offered  by  the 
Sewage  Farm  Committee,  and  recommend  it  to  the 
Council  for  approval  if  the  approval  of  the  owner 
can  be  obtained. 

I9th  January  1894. 

Resolved 

That  U.  be  allowed  to  Mrs.  Richardson,  of  48,  Wand 
Street,  whose  daughters  have  been  kept  from  work 
in  consequence  of  a  case  of  small-pox  occurring  at 
her  house. 

Other  allowances  have  been  made  on  the  recommenda- 
tion of  the  accounts  sub-committee. 

Re.solutions  passed  by  the  Fever  Hospital  Sub- 
Committee,  and  approved  by  the  Sanitary  Com- 
mittee. 

3]  St  October  1892. 

Resolved : 

That  in  the  opinion  of  this  sub-committee  the  present 
arrangements  for  watching  persons  at  their  own 
houses  when  the  hospital  is  full  will  be  sufficient  to 
meet  the  case. 

\st  November  1892. 

Resolved  .- 

That  the  parents  of  the  children  in  quarantine  be 
advised  to  attend  at  the  hospital  so  that  they  may 
be  informed  of  the  danger  of  smali-pox  in  the 
hospital,  and  asked  if  they  wish  their  children  to  be 
brought  home  to-morrow  (Wednesday)  or  would 
prefer  to  leave  them  at  the  hospital  for  the  present. 
Resolved : 

That  one  of  Humphrey's  iron  buildings  (721)  at  an 
estimated  cost  of  1/0/.  be  purchased  and  ordered  by 
telegraph  to-day. 

I4th  December  1892. 

Resolved  : 

That  the  recent  outbreak  of  small-pox  in  Leicester  so 
far  as  it  has  proceeded  be  thoroughly  investigated 
and  reported  upon  by  this  sub-committee. 

2lsf  December  1892. 

Resolved  : 

That  the  three  scarlet  fever  wards  be  recommended  to 
be  utilised  for  the  reception  of  small-pox  patients. 
Resolved  .- 

That  the  sub-committee  appointed  at  the  last  meeting 
of  the  Sanitary  Committee  be  requested  to  consider 
and  report  to  the  Sanitary  Committee  what  altera- 
tions and  additions  are  required  to  enable  the 
preceding  resolution  to  be  carried  into  efEect. 
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I4th  January  1893. 

The  sub-committee  visit  a  number  of  sites  proposed  for 
temporary  quarantine  buildings. 

\8th  January  1893. 

Resolved  .- 

That  the  ordinary  weekly  return  be  regarded  by  this 
sub-committee  as  sufBcient  information  to  supply  to 
newspapers  respecting  the  present  outbreak  of  small- 
pox. 

22nd  March  1893. 

Resolved : 

That  the  application  of  Mr.  Pickering  made  through 
the  Medical  Officer  of  Health  for  the  use  of  a  ward 
at  the  hospital  for  making  experiments  in  his  mode 
of  treatment  of  small-pox  be  not  granted. 

lOth  May  1893. 
{Report  of  Medical  Officer.) 
The  method  that  is  now  being  carried  out  in  Leicester  in 
connexion  with  the  treatment;  and  prevention  of  small-pox 
outbreaks  is  as  follows  : — 

1.  The  patient  is  removed  at  once  to  the  borough  fever 

hospital  and  the  house  (room  or  rooms),  bedding, 
&c.,  disinfected. 

2.  The  inmates  of  the  infected  liouse  and  others  who 

may  have  come  into  contact  with  the  small-pox 
case  are  placed  under  quarantine  observation  at 
their  own  homes  being  visited  by  the  inspector  daily 
for  16  days. 

3.  Any  case   of  illness   amongst   these  quarantined 

persons  is  at  once  notified  to  the  medical  officer, 
who  visits  the  case  and  removes  it  to  the  hospital  if 
necessary. 

4.  The  inmates  of  infected  houses  and  others  who  may 

have  been  in  contact  with  the  small-pox  case  if 
thought  necessary,  are  strongly  urged  not  to  go  to 
work  for  the  whole  or  part  of  their  quarantine 
period  of  14-16  days,  and  during  that  time  have 
been  made  such  allowances  as  the  sub-committee 
have  thought  fit,  the  sum  advanced  in  each  case 
being  no  more  than  sufficient  to  cover  rent  and 
maintenance.  In  the  event  of  persons,  however, 
being  quarantined  at  the  hospital  as  all  tlieir  food  is 
found  for  them,  only  such  allowance  has  been  made 
as  would  cover  the  rent,  whilst  in  the  event  of 
clothes,  bedding,  &c.,  being  destroyed  fresh  ones 
have  been  provided. 

5.  Persons  whilst  under  quarantine  observation  are 

allowed  to  go  about  and  are  encouraged  to  take 
walks  into  the  country,  but  are  advised  not  to 
enter  anybody's  house,  any  public  institution  or 
meeting  under  penalty  of  forfeiting  their  monetary 
allowance 

6.  Quarantine  wards  within  the  same  curtilage  as  small- 

pox wards  may,  in  the  opinion  of  some,  be  a  source 
of  danger  to  their  inmates;  this  consideration, 
together  with  the  largeness  of  the  numbers  to  be 
dealt  with  has  led  me  to  watch  the  suspected  peo])le 
at  their  own  homes. 

7.  Those  inmates  of  infected  houses  who  are  willing  are 

sent  up  to  the  hospital  to  have  a  disinfectant  bath 
and  to  have  their  clothes  stoved  whilst  their  houses 
are  fumigated  wish  sulphur  meanwhile.  Those 
persons  who  refuije  to  go  up  to  the  hospital  have 
disinfectants  given  them  and  are  asked  to  have  a 
disinfectant  bath  at  home. 
Under  conditions  satisfactory  to  the  Medical  Officer  of 
Health  certain  of  the  people  from  infected  houses  are 
allowed  to  continue  at  their  work  during  the  whole  or  part 
of  their  period  of  quarantine.    In  the  case  of  a  small-pox 
patient  being  a  child  recently  attending  school,  the  schoo 
manager  is  waited  upon  a  list  obtained  of  absentees  who 
are  then  visited  and  the  schoolroom  if  necessary  fumigated. 
So,  too,  wliere  the  patient  is  at  work  in  a  factory  or  work- 
shop, the  names  of  the  absentees  from  that  factory  or 
workshop  are  obtained  and  the  absentees  visited.  The 
room  or  rooms  in  which  the  patient  may  have  been  at  work, 
whilst  in  an  infective  stage,  are,  if  thought  necessary, 
fumigated. 

\4th  June  1893. 

The  following  letter  from  the  Local  Government  Board 
is  read  : — 

(Copy.) 

Whitehall,  S.W., 
Sir,  29th  May  1893. 

I  AM  directed  by  the  Local  Government  Board  to 
advert  to  yc/ur  letter  of  the  -nd  instant  with  reference 

E    9  G  5.39. 


to  the  additional  hospital  accommodation  proposed  lo  be 
provided  by  the  Town  Council  of  Leicester. 

The  Board  infer  either  that  the  reception  of  patients 
suffering  from  small-pox  is  contemplated  in  the  new 
building  which  would  be  only  40  yards  distant  from  the 
existing  infectious  diseases  hospital  or  that  the  erection  of 
the  new  building  is  concerned  with  the  intended  simul- 
taneous  reception  in  the  hospital,  of  which  this  building 
will  form  a  part,  of  cases  of  small-pox  and  cases  of  one  or 
more  other  infectious  diseases.  Under  these  circumstances 
1  am  to  point  out  that  this  is  a  course  which  in  several 
instances  during  the  prevalent  epidemic  of  small-pox  has 
been  associated  with  the  transmission  of  the  disease  to 
patients  professedly  under  isolation  for  other  infectious 
fevers.  It  has,  moreover,  been  strongly  condemned  by  the 
Royal  Commission  on  Small-pox  Hospitals,  1882.  On 
page  xxxii  of  the  report  made  by  that  Commission  the 
following  paragraph  appears :  "  It  is  evidently  of  paramount 
"  importance  that  the  areas  of  the  small-pox  wards  as  well 
"  as  their  administration  should  be  rigorously  separated  from 
"  those  of  the  fever  hospitals,  and  further,  that  their 
"  construction  should  be  such  as  to  reduce  within  the 
"  smallest  limits  the  chance  of  spreading  infection." 

If  the  Board  were  correct  in  their  belief  as  to  the  object 
which  the  proposed  building  is  intended  to  serve,  I  am  to 
refer  you  to  their  letter  of  the  9th  March  and  to  say  that 
they  would  not  be  prepared  to  sanction  any  loan  in  this 
case. 

I  am.  Sir, 
Your  obedient  Servant, 
J.  Storey,  Esq.,  C.  N.  Dalton, 

Town  Clerk,  Assistant  Secretary. 

Leicester. 

Resolved  : 

That  the  Town  Clerk  be  requested  to  communicate 
with  the  Borough  Members  of  Parliament  asking 
them  to  speak  with  the  President  of  the  Local 
Government  Board  with  a  view  to  the  holding  of 
an  inquiry  in  reference  to  the  application  made  to 
the  Board. 

Re  soloed : 

That  it  be  left  in  the  hands  of  the  Chairman  and  the 
Medical  Officer  of  Health  to  arrange  for  special 
accommodation  for  private  patients  sufipering  from 
small-i)ox  if  required  and  to  fix  a  charge  for  their 
treatment. 

3\st  July  1893. 

Resolved : 

That  the  small- pox  cases  now  in  the  hosjiital  be 
placed  in  the  northern  ward  and  that  the  vacated 
wards  be  made  available  for  the  reception  of  fever 
cases. 

I  he  sub-committee  inspect  the  Hinckley  Road  site,  the 
Beaumont  Leys  Farm  site ;  some  of  the  sub-committee 
visit  the  Leicester  Frith  site,  and  the  Freake's  Ground 
site ;  and  the  two  sites  on  the  Thurmaston  Road  are  also 
visited. 

Several  other  offers  of  land  have  been  made  as  suitable 
sites  for  a  new  hospital. 

\lth  October  1893. 

Resolved : 

That  the  sewage  works  and  farms  sub-committee  be 
invited  to  meet  the  Sanitary  Committee  on  Friday 
next  at  1.30  to  discuss  the  question  of  the  proposed 
utilisation  of  land  on  Beaumont  Leys  as  the  site  for 
a  small-pox  hospital. 

§11.  Analytical  Study  nf  the  Outbreak. 

The  period  embraced  by  this  inquiry  covers  70  weeks, 
reckoning  from  the  week  ending  August  27tb,  1892 — the 
week  in  whicli  arose  the  first  case  that  came  to  the  know- 
ledge (subsequently)  of  the  authorities.  From  that  time, 
with  but  few  exceptions,  hardly  a  week  elapsed  without 
any  cases  arising,  several  of  which  were  imported  into  the 
town,  until  the  week  ending  December  23rd,  1893.  In 
the  subjoined  table  (and  Chart  III.)  the  nimiber  of  persons 
attacked  in  each  week  is  given,  and  also  that  of  those  who 
died,  the  deaths  being  those  of  the  persons  attacked  in  the 
week  in  question.  The  list  includes  not  only  the  notified 
cases,  but  those  which  were  not  known  to  the  authorities 
until  later,  and  it  comprises  a  total  of  357,  of  whom  21 
died . 

F 
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BOYAL  COMMISSION  ON  VACCINATION  : 


Table  XI. 

Lkicksteb,  18.92-3,— Weekly  Incidence  of  Cases  of 
Small-pox. 


{See  also  Chart  III.)* 


Week  ending — 

Cases. 

Deaths. 



1892. 

Ancnsf                —  — 

1 

ii 

September  3  - 

— 

iii 
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3 

I 

IV 
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n 

y 

„        24  - 

] 

^i 
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1 
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Till 

2 

ix 
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2 

29  - 

5 

2 
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5 

1 

xii 

12  - 

1 

1 

19  - 

5 
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„        26  - 

2 
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2 

1 

10  - 

3 

xvii 

„       17  - 

7 



xvm 

2 



„       31  - 

6 
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XX 
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21 

1 
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11 
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19 

1 

XXIU 
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13 

1 

XXIV 
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12 

1 
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n 

3 
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6 
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2 
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5 
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XXX 

18  - 

2 
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25 

5 
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^8 

7 
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7 
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15 

12 

XXXV 
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2 
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10 

1 

XXXVll 

May  6  - 

7 

1 

xxxviii 
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14 

XXXIX 
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7 

XI 
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10 

Xii 
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10 

1 

xlii 

10 

10 

xliii 

17 

19 

xliv 

24 

1 1 

xlv 
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5 

1 

xlvi 

8  - 

7 

xlvii 

15. 
„    111  . 

2 

xlviii 
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). 

2 
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6 

1 
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2 

ii 
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5 

1 
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2 

1 
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26 

2 
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2 
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2 

— 
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5 

Ivii 
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5 

Iviii 
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lix 

October  7        -  - 

2 

Ix 

„       14  - 

3 

Ixi 

„      21  - 

1 

Ixii 

„       28  - 

2 

1 

Ixiii 

November  4  - 

1 

Ixiv 

„        11  - 

Ixv 

„         18  - 

2 

Ixvi 

„        25  - 

5 

1 

Ixvii 

December  2  - 

2 

Ixviii 
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3 

1 

Ixix 

„       16  - 

2 

Ixx 
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2 
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21 

•  E.rplanatioH  of  Chart  III.:— 

This  chart  shows  the  number  of  cases  {and  deatlis)  arising  in  each 
week  of  the  outbreak.  In  the  lower  portion  of  the  chart  the  vaccina- 
vton  conditions  are  indicated.    (See  Table  XVII). 


In  Table  XII.  the  cases  are  distributed  amongst  the 
months  of  their  incidence,  and  it  will  be  seen  that  the 
outbreak  attained  its  height  in  January  1893,  but  that  the 
disease  was  also  disproportionately  prevalent  in  the  months 
of  May  and  June. 

Table  XII. 
Leicester. — Small-pox,  1892-3. 
Monthly  Incidence.    (Chart  IV.  A.) 


N.B. — Cases  entered  in  month  of  onset  of  illness. 


- — 

Cases. 

 , 

Deaths. 

1892. 

August     -          -  - 

1 

September 

5 

1 

October    -          -  . 

10 

2 

November 

13 

2 

December  -          -  - 

18 

I 

1893. 

January    -          -  - 

69 

4 

February  -          -  - 

20 

March  - 

24 

April  - 

39 

4 

May 

43 

I 

June        .          .  - 

48 

I 

July 

18 

August 

12 

2 

September 

12 

October    .          -  - 

8 

I 

November 

10 

1 

December  - 

7 

1 

357 
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Sex  and  Age. — The  number  of  males  attacked  with 
small-pox  was  181  ;  of  females,  176.  The  mortality,  how- 
ever, was  far  higher  in  the  female  sex,  viz.,  14  deaths,  or 
nearly  8  per  cent.,  as  compared  with  7  deaths,  or  3" 8  per 
cent,  of  the  males. 


Table  XIII. 
Leicester. — Small-pox,  1892-3. 


Table  showing  Ages  of  those  Attacked  in 
each  Month.    (Chart  IV.  B.) 
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Cases, 
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Cases. 
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1 
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4 

1898. 
January 

1 

1 

18 

3 

38 

12 
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.3 

10 
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15 
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1 

9 

21 
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12 
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1 
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The  age-distribution  (see  Tables  XIII.  and  XIV.)  siiows 
that  for  both  se.ves — the  largest  number  of  eases  in  any 
decade— was  from  0  to  10  years,  viz.,  109;  the  next  at 
from  20  to  30,  viz.,  92;  and  the  next  from  10  to  20,  viz., 
69.  In  Table  XIII.  the  relative  monthly  incidence  of  the 
disease  amongst  persons  of  diiferent  ages  is  shown,  and 
(excluding  August  1892)  it  will  be  found  that,  taking  four 
periods  of  four  months'  each,  the  proportion  of  those 
attacked  between  the  ages  of  1  and  10  years  was  respec- 
tively 41  "3  per  cent.,  26'9  percent.,  24  "8  per  cent.,  and 
35 'i  per  cent.,  the  preponderance  at  those  ages  during 
the  first  period  being  ascribable  to  the  children  who  were 
infected  in  the  hospital  fever  wards. 


Table  XIV. 

Small-pox. — Age  / 

LND 

Sex  E 

ISTRH 

JUTIOK. 

Males. 

Females. 

1 

Both  Sexes. 

-  Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year 

2 

5 

2 

7 

1  to  5  years 

17 

2 

18 

5 

35 

7 

5  to  10 

28 

2 

39 

4 

67 

6 

10  to  15 

17 

1 

19 

36 

1 

16  to  20 

16 

17 

33 

20  to  30 

44 

1 

48 

1 

92 

2 

30  to  40 

27 

18 

1 

45 

1 

40  to  60 

17 

10 

1 

27 

1 

50  to  60 

S 

1 

2 

10 

1 

60  to  70 

4 

4 

70  and  over  - 

1 

1 

181 

7 

176 

14 

357 
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Stated  in  Age-periods,  the  above  figures  would  run  : — 


Males. 

Females. 

Both  Seies. 

Cases. 

Deaths. 

Cases. 

f 

1 

Cases. 

Deaths. 

At  ages-under  1  year. 
„       1  to  10  years 
l(j  to  30  „ 

2 

45 
77 

0 

4 
2 

5 
57 
84 

2 
9 
1 

7 
102 
161 

2 
13 
3 

„"     "SO  years  and  upwards  ■ 

57 

1 

30 

2 

87 

3 

181 

7 

176 

] 

L4 

357 

21 

Type  of  Attacks. — Of  the  whole  number  of  cases  7  were 
regarded  as  malignant  (haemorrhagic  type),  all  of  which 
were  fatal ;  89  may  be  considered  as  of  confluent  type, 
14  fatal,  .56  as  coherent,  78  as  discrete,  whilst  in  no  fewer 
than  127  the  disease  Was  mild  in  its  course  and  sparse  in 
the  eruption. 

The  per-centage  distribution  was,  therefore,  as  follows  : — 

Malignant  -  -  -  1  "9  per  cent. 

Confluent  .  -  -  24*9  •„ 

Coherent  -  .  .  15*  6  •„ 

Discrete  -  -  -  21*8  „ 

Mild  -  -  .  35-5  „ 

It  is  of  interest  to  note  that,  if  the  period  (exclusive  of 
August  1892)  be  divided  into  four  terms  of  four  months 
each,  the  aeverer  cases- -malignant  and  confluent — pre- 
dominated in  the  first  and  last  of  these  terms  (see  Table 
XV.),  being  45'6  percent.,  19  per  cent.,  24-7  percent., 
and  43 "2  per  cent,  lesjiectively.  This  variation  bears 
some  correspondence  with  the  variation  in  incidence  in 
children,  already  mentioned,  for  from  Table  XVI.  it  appears 
that  the  highest  numbers,  absolute  and  relative,  of  severe 
cases  were  met  with  in  the  young. 


Table  XV. 

Leicester. — Small-Pox,  1892-3. 

Table  showing  Proportionate  Type  of  Disease 
IN  each  Month.    (Chart  IV.  C.) 


Malig- 
nant. 

Con- 
fluent. 

Co- 
herent. 

Dis- 
crete. 

Mild. 

Total. 

Cases. 

[  Deaths.  ] 

Cases.  1 

1  Deaths. 

Cases. 

1  Deaths. 

Cases; 

j  Deaths,  j 

Cases. 

1  Deaths.  | 

Cases. 

Deaths.  | 

1892. 
August    -  - 

_ 

— 
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— 

— 
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— 

— 

1 

— 

1 



September 



— 

3 

I 

— 

1 

— 

1 

— 

5 

1 

— 

October  - 

1 

1 

5 

1 

2 

— 

1 

— 

1 

— 

10 

2 

November 

— 

— 

8 

2 

3 

1 

1 

13 

2 

December 

4 

1 

3 

— 

4 

— 

7 

— 

18 

1 

1893. 
January  - 

1 

1 

13 

3 

10 

13 

32 

69 

4 

February  - 

4 

4 

3 

9 

20 

March 

2 

2 

9 

11 

24 

April 

2 

2 

7 

2 

9 

10 

11 

39 

4 

May    '  - 

1 

1 

10 

9 

11 

12 

43 

1 

June 

12 

1 

6 

14 

16 

48 

1 

July 

2 

5 

4 

7 

18 

August 

5 

2 

2 

5 

12 

2 

September 

5 

1 

6 

12 

October  • 

2 

1 

2 

4 

8 

1 

November 

1 

1 

4 

2 

1 

2 

10 

1 

December 

1 

1 

3 

1 

1 

1 

7 

1 

7 

7 

89 

14 

56 

78 

127 

357 

21 

1 

Table  XVI. 
Type  of  Small-Pox. — Age  Distribution. 


Malig- 
nant. 

Con- 
fluent. 

Co- 
herent. 

Dis- 
crete. 

Mild. 

Total. 

o 

.3 

P 

s 

s 

fi 

o 

cn 

p 

o 

oJ 

p 

o 

Is 

P 

CS 

a 

qj 
P 

Under  1  year  - 

1 

1 

2 

1 

3 

1 

7 

2 

1-5 

2 

2 

17 

5 

8 

4 

4 

35 

-  7 

6-10 

2 

2 

30 

4 

12 

16 

7 

67 

6 

10-15 

1 

1 

9 

7 

9 

10 

S6 

1 

15-20 

6 

3 

4 

20 

33 

20-30 

1 

1 

11 

1 

10 

19 

51 

92 

2 

30-40 

7 

1 

6 

17 

15 

45 

1 

40-50 

6 

1 

4 

4 

13 

27 

1 

50-60 

1 

1 

3 

2 

4 

10 

1 

60-70 

3 

1 

4 

70  and  over 

1 

1 

7 

7 

89 

14 

56 

78 

127 

357 

21 

Thus  at  ages  : — 


Under  1 
Year. 

Ito  lOTears. 

10  to  30 
Tears. 

30  Years  and 
upwards. 

Per 

Per 

Per 

Per 

cent. 

cent. 

cent. 

cent. 

Malignant  - 

1  or  14-3 

4  or  3-9 

2  or  1-2 

0  — 

Confluent  - 

2  or  28 '6 

47  or4(;'0 

20  or  16-1 

14orl6'l 

Coherent 

3  or  42-8 

20  orl9'0 

20  or  12' 4 

13  orl5-0 

Discrete 

0  — 

20  or  19'G 

32  or  19-9 

26  or  29-8 

Mild  - 

1  or  14'3 

11  or  10-7 

81  or  5i)'3 

34  or  39-1 

7 

102 

161 

87 

F  2 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Vaccination  Data  of  those  Attacked  with  Small-pox. 

In  Table  XVII.  and  Chart  II.  the  weekly  totals  are 
divided  into  four  categories,  according  to  the  condition  of 
the  subjects  qua  vaccination.    These  categories  consist  of 

(a)  those  presenting  evidence  of  having  been  vaccinated ; 

(b)  those  undergoing  primary  vaccination  when  attacked ; 

(c)  where  the  fact  of  vaccination  was  uncertain  or  doubtful ; 
and  (d)  the  unvaccinated. 

Table  XVII. 
Vaccination  Data  of  Cases  arising  in  each  Week. 
(Chart  III.) 


Vaccikation  Data  of  Cases  arising  in  each  Week — cont , 


Vaccinated. 


1 
5 
2 
4 
12 
7 

10 
9 
8 
3 
2 
1 
i 
6 
2 
4 
6 


Under- 
Vaccination. 


Doubtful 
Vaccination. 


Un- 
vaccinated. 


1 
1 
2 
5 
5 
7 
2 
9 
4 
5 
3 
3 
10 
4 
3 
3 
1 


VTeek. 


Vaccinated. 


li 
lii 
liii 
liv 
Iv 
Ivi 
Ivii 
Iviii 
lix 
Ix 
Ixi 
Ixii 
Ixiii 
Ixiv 
Ixv 
Ixvi 
Ixvii 
Ixviii 
Ixix 
Ixx 


198 


Under  I  Doubtful 
Vaccination.  Vaccination. 


Un- 
vaccinated, 


164 


19 


Thus  the  vaccinated  numbered  198,  or  55 '4  per  cent,  of 
all  attacked  ;  those  "  under  vaccination,"  4,  or  1  *  I  per 
cent.;  "doubtful"  vaccination,  1,  or  0*2  per  cent.; 
unvaccinated,  154,  or  43"1  per  cent. 

The  mortality  amongst  the  vaccinated  was  0"  8  per  cent. ; 
amongst  the  unvaccinated,  12*3  per  cent.  The  single  case 
in  which  the  fact  of  vaccination  was  doubtful  proved  fatal 
(No.  4,  V.  ante).  There  were  no  deaths  amongst  the  four 
who  were  "  under  "  vaccination. 

Table  XVIII. 
Leicester. — Small-pox,  1892-3. 
Monthly  Incidence. — Vaccination  Data. 
(Chart  IV.  D.) 


Month. 


1892. 

August 

September 

October 

November 

December 

1893 
January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


Vaccinated 


Under 
Vacci- 
nation. 


198 


Doubtful 
Vacci- 
nation. 


Un-vacci- 
nated. 


1 
6 
8 
7 

27 
8 
4 
21 
fl 
20 
4 
7 
7 
3 


154 


19 


Explanation  of  Chart  IV: — 

In  this  chart  the  monthly  distribution  of  the  cases  of  small-pox  it 
represented.  A.— Total  numbers  and  mortality.  B. — Humbert  at 
different  age-periods.   C. — Numbers  of  different  types  of  the  disease. 
D.  Numbers  vaccinated  and  unvaccinated.   The  fatal  cases  in  S., 
and  D.,  shown  by  the  sign  +, 


4 
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In  Table  XVIII.  the  data  furnished  in  Table  XVII.  are 
arranged  in  the  months  of  the  occurrence  of  the  cases. 

Dividing  the  whole  period — September  1892  to  Decem- 
ber 1893 — into  four  terms  of  four  months  each,  it  will  be 
found  that  the  proportion  of  vaccinated  and  unvaccinated 
in  each  term  was  as  follows  : — Vaccinated,  45 '6  per  cent., 
60  per  cent.,  56  per  cent.,  and  46  per  cent. ;  unvaccinated, 
48  per  cent.,  39 "4  per  cent.,  43  per  cent.,  and  54  per  cent. 

§12.  Vaccination  in  Relation  to  Type  of  Attack. 

In  Tables  XIX.  and  XX.  and  Chart  V.  the  facts  as  to  the 
relative  incidence  of  the  different  forms  of  small-pox  in  the 
various  classes  of  vaccinated  and  unvaccinated  are  set  forth. 
These  figures  show  that  in  children,  who,  with  four  excep- 
tions, were  all  unvaccinated,  the  proportion  of  severe  cases 
was  very  much  higher  than  in  adults,  amongst  whom  the 
proportions  of  vaccinated  and  unvaccinated  were  almost  re- 
versed ;  and  that  above  the  age  of  30  twice  as  many  confluent 
cases  occurred  amongst  the  vaccinated  class  than  below 
that  age. 


Under  1  year 
1  to  5  years 
5  „  10  „ 
15  „ 
20  ., 
30  „ 
40  „ 
50  „ 
60  „ 
70  „ 


70  and  over 


Table  XIX, 
Cases  of  Small-pox. 
Age  and  Vaccination. 


Vacci- 
nated. 


Under 
Vaccina- 
tion. 


Doubtful 
Vaccina- 
tion. 


XJnvaoci- 
itated. 


154 


Total. 


19 


Table  XX. 
Vaccination  and  Type  of  Small-Pox. 


Vaccinated. 


Under  Vaccination. 


Doubtful 
Vaccination. 


Un-vaccinated. 


Total. 


Under  1  year 

Ito  5  - 

5  „  10  - 

10  „  16  - 

15  „  20  - 

20  „  30  - 

SO  „  40  - 

40  „  50  - 


60  „  60  - 
60  „  70  - 
70  and  over 


50 


72 


36 


27 


12 


89 


56 


78 


127 


7 
35 
67 
36 
33 
92 
45 
27 
10 
4 
1 


357 


And  stated  in  age  periods  (see  Chart  IV.) : — 


Table  XX.  A! 


Vaccinated. 

Under 
Vaccination. 

Doubtful 
Vaccination . 

Unvaccinated. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

0  to  10  years  : — 

Malignant    -          -  - 
Confluent    .          -  . 

5 
49 

5 
10 

5 
49 

5 
10 

Coherent      -          .  - 

23 

23 

Discrete       .          -  - 

1 

19 

20 

Mild           -          -  - 

2 

2 

8 

12 

2 

3 

104 

15 

109 

15 

10  to  30  years ; — 

Malignant    -          -  - 
Confluent  - 

5 

2 
21 

2 
1 

2 
26 

2 
1 

Coherent      .          -  - 

8 

12 

20 

Discrete       .          -  - 

24 

8 

32 

Mild 

77 

1 

3 

81 

114 

1 

4G 

J 

161 

3 

Explanation  of  Chart  V.: — 

This  Chart  shows  the  absolute  number  of  cases  of  each  type  in  each  class. 
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Table  XX  A. — continued. 


Vaccinated. 

Under 
Vaccination. 

Doubtful 
Vaccination. 

Unvaecinated. , 

Total.., 

Cases. 

Deaths 

Cases. 

Deaths. 

-  Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

30  years  and  over  : — 
Malignam  - 

1 

i 

1 

2 
1 

1 

1 

14 
13 
26 
34 

Coherent 
Discrete 
Mild 

At  all  ages 
Malignan 
Confluent 
Coherent 
Discrete 
Mild 

t  - 

- 

- 

1 1 

12 

26 
33 

— 

— 

3 

82 

1 

1 

I 

4 

1 

87 

8 

16 
20 
50 
112 

1 

1 

3 

1 

1 

7 
72 
36 
27 
12 

7 
12 

7 
89 
56 
78 
127 

7 
14 

198 

1 

4 

1 

1 

154 

19 

357 

21 

Comparison  of  Vaccinated  and  Unvaecinated  as  to  Type 
of  Attack. 

In  analysing  the  proportionate  distribution  of  the  cases 
of  small-pox  at  diiferent  age-periods,  we  have  the  following 
results,  which  are  represented  diagrammatically  on  the 
accompanying  plan  (Chart  V  I.)  : — 

Vaccinated  Class  (198  Cases). 


Type  of 
Small-pox. 

Under  10 
Years. 

10  to  30 
Years. 

30  Years  and 
upwards. 

At  all  Ages. 

Confluent 

5  or  4'4p.c. 

11  or  13  •  4  p.c. 

16 or  8-0 p.c. 

Coherent 

8  „   1-0  „ 

12  „  14-6  „ 

20  „  10-1 

Discrete 

2i  „  21-0  „ 

26  „  31-7  ., 

50  „  25-2 

Mild  - 

2  or  100  p.c. 

77  „  67-5  „ 

33  „  40-2  „ 

112  ,,56.5 

2 

114 

82 

198 

Of  this  total,  182  have  the  number  of  primary  vaccina- 
tion cicatrices  recorded — viz.  :  6  with  1  cicatrix,  42  with  2 
cicatrices,  64  with  3  cicatrices,  and  70  with  4  or  more 
cicatrices. 

Having  One  Primary  Vaccination  Cicatrix  (6  Cases). 

Type  of 
Small-pox. 

Under  10 
Yeai's. 

10  to  30 
Years. 

30  Years  and 
uiJwards. 

At  all  Ages. 

Confluent 

1  or  20 '0  p.c. 

lorl6'6r 

.0. 

Coherent 

« 
O 

1  „  20-0  „ 

1  „  16-6 

Discrete 

o 

1  „  20-0  „ 

1  „  16-0 

Mild  - 

2  „  40-0  „ 

1  or  100  p.c. 

.s  .wn 

5 

1 

0  „  50-0  „ 

Having  Two  Primary  Vaccination  Cicatrices  (42  Cases). 


Type  of 
Small-pox. 

Under  10 
Years. 

10  or  30 
Years. 

30  Years  and 
upwards. 

At  all  Ajres. 

Confluent 

2  or  8"7p.o. 

Gor  31 -6  p.c. 

8or  19-0  p.c. 

Coherent 
Discrete 

No  Case 

5  „21-7  „ 

3  „  15-8  „ 
6     31'6  „ 

3  „   7-0  „ 
11  „  26-2  „ 

Mild  - 

16  „  69-5  „ 

4  „  21'0  „ 

20  „  47-6  „ 

23 

19 

42 

Having  Three  Primary  Vaccination  Cicatrices  (64  Cases). 

Type  of 
Small-pox. 

Under  10 
Years. 

10  to  30 
Years. 

30  Years  and 
upwards. 

At  all  Ages. 

Confluent 

1  or  3"4  p.c. 

4  or  11 '4  p.c. 

5  or  7'8p.c, 

Coherent 

No  Case 

4  ,,  13-8  „ 

C  „  17'1  _„ 

10  „  15-6  „ 

Discrete' 

6  „  20-0  „ 

13  „  37-0  „ 

19  „  29-7  „ 

Mild  .-  ' 

18 _„  C2-1  „ 

12  „  84- 3  _„ 

30  „40-9  „ 

•29 

35 

64 

Explanation  of  Chart  VI. : — 

This  chart  shows  the  proportion  of  cases  of  small-pox  of  different 
types,  at  different  ages  in  the  vaccinated  and  unvaecinated  respec- 
tively. 


Having  Four  or  more  Primary  Vaccination  Cicatrices 
 (70  Cases).  


Type  of 
Small-pox. 

Under  10 
Years. 

10  to  30 
Years. 

30  Years  and 
upwards. 

At  all  Ages, 

Confluent 
Coherent 

lor  l*9p.c. 

3  „  5-9 

lor  6'Op.c. 
3  „  17-6  „ 

2  or  2'8p.c, 
6  „    8-5  „ 

Discrete 
Mild  - 

2 

11  „  21-5  „ 
36  „  70-6  „ 

5  „  29-4  „ 
8  „  47-0  „ 

16  „  22-8  „ 
46  „  65-7  „ 

51 

17 

70 

These  figures,  small  as  they  are,  show  a  general  pro- 
clivity to  a  greater  proportion  of  severe  cases  beyond  the 
age  of  30  years  than  below  it ;  and  also  a  diminishing 
ratio  of  these  severe  cases  in  each  age-period  pari  passu 
with  an  increase  in  the  number  of  vaccination  cicatrices. 

These  results  may  be  contrasted  with  those  yielded  by 
a  similar  analysis  of  the  unvaecinated  subjects. 


Unvaecinated  Class  (154  Cases). 


Type  of 
Small-pox. 

Under  10 
Years. 

10  to  30 
Years. 

30  Years  and 
upwards. 

At  all  Ages. 

Confluent  and 

54  or  51 '9  p.c. 

23  or  50 '0  p.c. 

2  or  50' 0  p.c. 

79  or  51  "3  p.c. 

Malignant. 

Coherent 

23  „  22-1  „ 

12  „  26-1  „ 

1     25-0  „ 

36  „  23-3  „ 

Discrete 

19  „  18-2  „ 

8  „  17-4  „ 

27  „  17-5  „ 

Mild  . 

8  „   7-7  „ 

3  „   G-5  ,, 

1  „  25-0  „ 

12  „   7:7  „ 

104 

46 

i 

154 

Here  we  find  a  rather  striking  uniformity  in  the  distri- 
bution of  the  types  of  small-pox  at  different  age-periods, 
viz,,  about  one-half  being  confluent  (and  malignant),  one- 
fourth  coherent,  one-sixth  discrete,  and  one-twelfth  of  the 
mildest  type. 


Houses  invaded  by  Small-pox. 

The  following  list  of  the  houses  invaded  by  small-pox 
supplements  the  information  already  furnished  in  the  Table 
of  Cases  and  the  particulars  of  the  outbreak.  This  list  has 
been  prepared  in  i)art  from  returns  furnished  to  me  of  the 
names  and  ages  of  every  inmate  of  an  infected  house  with 
particnlars  as  to  their  vaccination ;  and  in  part  from  a 
personal  inspection  of  the  houses  which  I  made  at  the 
close  of  the  inquiry,  in  company  with  the  chief  sanitary 
inspector,  Mr.  Braley.  It  will  be  seen  from  the  brief  notes 
which  are  appended  that  the  majority  of  the  dwellings 
inspected  were  in  a  good  sanitary  state,  and  in  but  a  few 
was  there  any  over-crowding  of  the  inmates. 

I  have  taken  for  purposes  of  analysis  193  of  these  house- 
holds, comprising  1,234  inhabitants  ;  the  reason  for  this 
selection  bemg  the  lack  of  information  regarding  the  five 
others,  Nos.  1,  7,  8,  47,  and  71-  Moreover  three  of  them 
were  common  lodging-houses,  the  largest  of  which  was  No. 
7, into  which  small-pox  was  introduced  on  two  occasions,  the 
total  number  of  cases  occurring  in  this  place  being  1 2. 
Ten  cases  were  sent  from  the  workhouse,  and  11,  which 
arose  at  the  hospital,  were  retained  there  and  did  not  return 
to  their  homes.  Thirty-six  cases  are  thus  accounted  for, 
Ie5^  ing321  in  connexion  with  the  193  households  analysed; 
but  one  of  these  cases  was  admitted  into  hospital  twice  (viz., 
house  No.  30,  case  60  (and  111)),  having  apparently  been 
re-infected. 

Thus  we  have  193  houses  witli  1,234  inmates,  of  whom 
320  were  attacked. 


Diagram,  showing  the  Proportwrv  of  Cases,  of  Smcdl  Poa>,  of  different/ 
Types  wTiiidv  occarrecL  iw  VaccmaJtedy  and  Uiwcuxinated/  Persons  at 
aJl  cmd/  certain/  Specified  Ages . 


)  1  I  [  Vaccinated.  ^ 

Uhder  JO  years.      AgedlOSe  under  30 yaas.  AgedSOYearsSc  upwards 


[2 


Cases.) 


Jfb  Cases. 


1^0  Cases. 


Cases. 


[2  Cases.) 


Mi  Ages. 


[29  Cases. J 


[23  CcLses.) 


[5  Cases.) 


[35  Cases) 


[Id  Cases) 


[1  Couse) 


{in  Cases^^  {S2  Cases.) 


INVACCINATED 


(lOi  Cases.)  (46  Cases) 

Confbient  ( SeMaUgnant)  type  of  Small  Pose. 
Coherent  type  of  SmaH  Poa^ 

U  444 

2b  face -page  46. 


[64-  Cases.)  I-U^ 


[6  Casts) 


[m  Cases  .) 


(4  Cases.)                  (154  Cases) 
■    Discrete'  type  of  SmalLPax^    JZ]  | 
.  IS    Mild  type  of  Small  Pbx  □  j 


y  i,:  s.ti.AK-.}Ji.  APPENDIX, 
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§13.  Leicester. — Small-Pox,  1892-3. 
List  of  Houses  Invaded,  with  Details  as  to  Vaccination  of  their  Inmates. 


street. 


Date  of 
Infection. 


Inmates. 


Sol 

3  m  ° 

a  3 
I  I 


Attacked  with  Small-Pox.*' 


1-8 
o  « 8 


3  a 
>.9. 


&  O 


Sanitary  Condition  of  House,  &c. 


12. 


13. 


"Workliouse  and 
Britannia  Street, 
Court  E. 


Court  A, 
In 


Workhouse 

firmary. 
Elm  Street  - 

Crane  Street 


Lee  Street,  C.L.  H, 


Fever  Hospital 

Newport  Street 
Caroline  Street 
Mansfield  Street 
Peel  Street  ■ 
"Workhouse  - 

Kent  Street 
Garfield  Street 

Nelson  Street 
Brookhouse  Avenue 
Preston  Street 
Stanley  Street 
Milton  Street 
Beatrice  Road 
Norfolk  Street 

Braunstone  Gate 
Baker  Street 
Alexandra  Street 

Pool  Road  - 
Harrison  Street 
Mansfield  Street 
"Western  Road 
Dryden  Street 
"Western  Road 
Fitzroy  Street 
"Wharf  Street 
Samuel  Street 
Metcalf  Street 
Baker  Street 
Pasture  Lane 
Abbey  Lane  - 
Bode  Street  - 
Beatrice  Road 
"^oodby  Street 
Banford  Street 
Flint  Street  - 
Little  Holm  Street 
Littleton  Street 


1892. 
Aug.  21 

Sept.  4 
5 

„  28 
Oct.  12 
„  17 
,,  18 


„  20 

„  27 
Nov.  2 

„  3 
„  3 
„  12 

„  IS 
„  14 

.,  18 
„  19 
„  23 
„  29 
Dec.  2 
„  10 
„  11 

„  15 
„  15 
„  20 

23 

„  30 

„  31 

„  31 

„  31 
1S93. 
Jan.  1 

„  2 

„  3 

„  3 

„  4 

,.  4 

,.  4 

,.  5 

5 

„  7 


10, 19, 62, 
78, 109, 
112, 132, 
141, 142, 
144, 145, 

151. 
37,66, 
106,  200. 

13 

17 

18 


35,  68, 
99, 118, 
125, 146, 
164. 
32 

24 


36 


38,07,94. 
48 


40,  51, 
52,  92. 


46 
47,  84 
49,  81 

50 

90,91 

57 
58 
60  (111) 
63 

70 

126 

74 


11,12) 
la,  15, 

16,21,25. 


20 
22 


23 


26,  31. 


29 
30 

33,  59. 

34,  77, 
114, 122. 

123,  128. 
53,  61. 

39, 


65,  96. 


45,  04,  82, 
85,  87. 


54 

55,  93,  101 
56,  89 


69 


3 

71 

9 

72,  104 

5 

73 

5 

10 

Large  ill-paved  coui't ;  open  ashpit ; 
pail  clean ;  2  rooms,  old. 


4  rooms 

clean. 
Old  2-roomed 

recent  privies, 


old  house  ;  open  ashpit ;  pail 
dwelling ;  neglected ; 


i  rooms,  fairly  clean  ;  w.c. ;  covered 
ashpit. 

4  rooms,  clean ;  now  buildings ;  w.c.  j 
yard  to  5  houses. 

Do.  do.  do. 


6  rooms  ;  w.c. ;  water  suppl.y  good. 

Small  house  in  large  well-paved  court ; 

pail  system ;  good  water  supply. 
Large  court  to  2  houses  ;  4  rooms ;  pail 

system  ;  open  ashpit. 
Large  well-paved  yard,  clean  ;  4  rooms  ; 

pail  system  ;  open  ashpit. 


House  not  visited. 

"Wide  well-paved  street ;  7  rooms  in 
house ;  clean  ;  water  supply  good  ; 
w.c. 

Small  yard  to  2  houses  ;  4  rooms ;  pail 
system  ;  open  ashpit. 

Good  house,  about  7  rooms  ;  w.c.  out- 
side ;  water  supply  good. 

Yard  to  2  houses  ;  6  i-ooms  ;  w.c. 

House  not  visited. 

Clean,  well  kept ;  6  rooms ;  w.c.  and 

urinal  iu  court. 
6  rooms  recently  built ;  good  condition  ; 

open  site. 
Good ;  clean  ;  garden  at  back. 

Large  house  of  good  class ;  w.c.  within 
and  without ;  bath  room. 

Ill-paved  street;  narrow  yard;  small 
house  ;  fair ;  pail  system. 

4  houses  in  well-paved  yard  ;  pail  sys- 
tem ;  open  ashpit;  house  fairly 
clean. 

New   G-roomed  house ;  clean ;  w.c.  ; 

covered  ashpit  ;  water  supply  good. 
6  rooms  ;  clean  ;   paved  yard  ;  w.c.  ; 

dustbins. 

Large  yard  in  front;  good  buildings; 

clean ;  well  kept. 
New  house  ;  in  good  sanitary  condition. 

One  of  8  houses  iu  yard  ;  4  rooms ;  open 
ash-pit. 

One  of  7  houses  in  row  ;  old  poor  ven- 
tilation ;  pails. 

Yard  to  4  liouses  ;  4  rooms ;  pail  sys- 
tem; dustbins. 

New  house ;  shop  ;  good  sanitary  state. 

Yard  to  5  hoiises ;  4  rooms  ;  pails,  dust 
bin. 

Old  street ;  5  houses  in  yard ;  opeu 

ash-pit ;  ill-kept  garden  ;  pails. 
As  No.  22,  but  ill-kept. 

Small  paved  coui't ;  neglected ;  dirty  ; 
pails. 

6  rooms ;  w.c. ;  clean  and  sanitary. 

New  well-kept  house. 

6  rooms ;  w.c. ;  garden ;  good  state. 

Yard  to  6  houses  ;  low  built ;  ill-venti- 
lated. 
Not  seen. 

Yard  to  6  houses;  ill-drained;  w.c; 

dustbins. 
New  house ;  good  work. 

0  rooms ;  yard  dirty ;  palls  ;  dustbin. 


♦  The  figures  iu  these  columns  refer  to  Table  of  Cases.  Those  iu  leaded  type  are  fatal  cases. 
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EOYAL  COMMISSION  ON  VACCINATION; 


Table  of  Houses  Invaded,  with  Details  as  to  Vaccination  of  their  Inmates — continued. 


street. 


Inmates. 


Attacked  with  Small-Pox.' 


Date  of 
Infection. 


i3  .S 


Sanitary  Condition  of  House,  &c. 


Bath  Street  - 

Baker  Street 

High  Cross  Street 

Brittania  Street- 

C.L.H, 
Curzon  Street 

Heanor  Street 

Grant  Street 

Burgess  Street 

Metoalf  Street 

Argyll  Street 

Dorset  Street 

Sanvey  Gate 

Arehdeaoon  Lane 

Grundon  Street 

Brandon  Steeet 

Blacktriars  Street 

Salisbury  Road 

Alice  Street  - 

Brandon  Street 

Pingle  Street 

Coventry  Street 

Brandon  Terrace 

Curley  Street 

Dorset  Street 

Gosling  Street 

Brandon  Street 

Buckingham  Street 

Britannia  Street, 
C.L.H. 

Moreton  Road 

Victoria  Avenue 
Bath  Street  - 
Arthur  Street 
Ruby  Street  - 
Martin  Street 
Abbey  Lane  - 
All  Saints'  Road  - 

Court  D,  Burley's 

Lane. 
Court  A,  Woodley 

Street. 
Gresham  Street 

Belper  Street 

Hinckley  Road 

Vernon  Road 

Rolleston  Street 

Burgrave  Street 

Court  A.,  Bath  Street 

Cromwell  Road 

Knighton  Church 

Road. 
Hazel  Street 

Titchborne  Street  - 

Simpson  Street 

Gold  Street 

Granby  Avenue 

Queen  Street 

Victoria  Road 


1893. 
Jan.  9 

„  9 

„  13 

„  13 

„  16 

„  17 

.,  17 

„  19 

„  20 
„  22  . 

„  22  . 

„  22  . 

„  23  . 

.,  26 
27  . 

„   28  . 

„   29  . 

„   31  . 

„  81  - 
Feb.  3  - 
Jan. 31  . 
Feb.  4  . 

„  11  - 

„    12  - 

„   18  . 

„    23  - 

„  25  - 
March  1  - 
„  1  - 
.>  2  - 
„  19  - 
„  21  - 
„  27  - 
„  27  - 
„  28  - 
„  29  - 
April  2  - 
„  3  - 
3  - 
>,  4  - 
„  5  - 
„  7  - 
„  10  - 
„  10  - 
„  11  - 
„  13  - 
„  14  - 
„  16  - 
„  17  - 
„  23  - 
„  .25  ■ 
„  25  - 
„  27  - 
„   28  - 


16. 


10. 


11. 


12. 


13. 


75 
76 
79 
80 
83 
86 
119, 124 


100 
102 
103 

107 
108 
130 
113 
115 
116 
120 
117 

127 

136 

143 

134,148, 
153 

137 

139, 140 

149,156, 
161 
150 

1.57 

158,177 

159 

160 

162 

164 

165, 179 

166, 186 

167, 169, 
170 
189 

175,  237 

176 

180 
181 


192,  204 


190 


95 

97 


no 


121, 131 

129 

133 
147,152 
135, 165 

138 


168 


163, 185 
183, 197 
173, 174 

182, 187 


171, 172, 
193. 
258 


178 

194, 
198. 


181 

188 

191,  209, 
218. 


196,  222, 
223. 


Yard  not  paved  ;  ill-drained ;  old  ill- 
kept  iiouse. 

House  had  been  pulled  down  when 
place  visited. 

Not  visited. 

Lodging-house  (52  males) ;  small  yard  ; 
3  w.c.'s. 

6  rooms ;  cleanly  ;  well  kept ;  w.c. ; 
dustbin. 

6  rooms  ;  cleanly  ;  w(!ll  kept ;  w.c.  ; 

dustbin. 
Rooms  3 ;  ill-kept. 

4  houses  to  yard ;  small  and  low ;  w.c. ; 

ash-pit. 
See  No.  33. 

Yard  to  4  houses ;  yard  neglected  ; 

house  fair  ;  pails ;  open  ashpit. 
Yard  to  4  houses  ;  w.c. ;  dustbin  ;  fair. 

Confined  court ;  dirty  house  ;  low 
rooms  ;  pail  system  ;  dustbins. 

Old  back-to-back  house;  ill-kept  and 
dirty;  pails. 

On  riverside ;  paved  yard ;  pails ;  open 
ashpit ;  fairly  kept. 

6  rooms  ;  good  condition. 

Court  with  several  houses ;  pail  system  ; 

open  ashpit. 
Not  visited. 

4  houses  to  yard ;  father  dirty ;  2  w.c.'s. 
As  No.  28. 

Paved  yard  to  5  houses ;  garden  behind ; 
good. 

Yard  to  2  houses  ;  9  rooms  ;  fair  ;  w.c. 

7  rooms  ;  good  sanitary  state. 

Yard  to  3  houses  ;  garden  plots ;  pails  ; 

open  ashpit. 
6  rooms ;  rather  dirty ;  pails ;  small 

yard. 
Not  seen. 

As  No.  58. 

Yard  to  6  houses ;  good  sanitary  state. 

Lodging-house ;  fairly  new ;  small 
yard ;  w.c. 

5  rooms ;  clean  ;  fairly  new ;  pails. 

Not  visited. 

Large  yard  and  stores;  roomy;  well 
kepti 

Clean ;  good  sanitary  state. 
Ditto. 

Yard  to  2  houses ;  clean ;  good  state. 

Old  buildings  ;  well  marked ;  pails. 

Yard  to  4  houses ;  pails ;  fair. 

2  rooms ;  no  back  ;  side  of  court ;  pails  ; 

open  ashpit. 
Court  with  10  houses  ;  no  backs  ;  pails. 

6  rooms ;  w.c. ;  ashpits  in  yards. 

6  rooms ;  new  house  ;  very  clean  w.c. 

7  rooms  ;  well  kept ;  w.c.  in  yard. 
Not  seen. 

Unpaved  yard ;  pails  ;  6  rooms ;  wash- 
house. 

Tairly  new ;  well  kept ;  sanitary. 

Old  house ;  3   rooms ;  w.c. ;  paved 

court. 
Not  seen. 

Do. 

Do. 

Large  yard  to  i  houses  ;  w.c. ;  dust- 
bin ;  good  drainage. 

Yard  to  5  houses ;  house  fairly  clean ; 
pails. 

Yard  to  3  houses ;  5  rooms ;  fair ;  pails. 

Good ;  clean ;  6  rooms ;  at  back  of 

Burgrave  Street. 
4  houses  to  yard ;  spring  water ;  pails 

well  kept. 
Shop ;  6  rooms  :  w.c. 


*  The  figures  in  these  columns  refer  to  Table  of  Cases.  Those  in  leaded  type  are  fatal  cases. 
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Eef.  to  House  List. 

Inmates. 

Attacked  with  Small-Pox.* 

§1 

ftireet. 

Date  of 
Infection. 

Vaccinated. 

No  Information 
as  to 
Vaccination. 

Under  Vacci- 
nation. 

Unvaccinated. 

Vaccinated. 

No  Information 
as  to 
Vaccination. 

Under  Vacci- 
nation. 

Unvaccinated. 

Persons  quai 
tined  at  Hospi 

Sanitary  Condition  of  House,  &c. 

1 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 



13. 

98 

Ruby  Street  - 

1893.  1 
April  30  - 

5 

4 

220 

199 

Clean  ;  garden  ;  wash-house ;  w.c. 

99 

Hiuley  Jstreet 

May  2  - 

11 

2 

201 

NeAV  built ;  6  rooms ;  w.c. 

100 
101 
102 

Court  V,   Uurley  s 

Lane. 
Mitre    and  Keys 

Yard. 
Mere  Road  - 

„     3  - 
„     5  - 
»     8  - 

3 
4 
4 

1 

202 
203] 
205 

Yard  at  back  full  of  outbuildings  ;  old  ; 

neglected;  pails. 
Old,  but  clean  house ;  small  rooms  ; 

pails ;  open  ashpit. 
Good  ;  very  clean  ;  on  rising  ground. 

103 

Harrison  Street 

»     8  - 

3 

206 

Well  kept ;  6  rooms ;  w.c. 

104 

Sheridan  Road 

„     8  - 

5 

4 

207,  217 

219 

Not  seen. 

105 

Victorfa  Road 

„    10  - 

3 

1 

3 

208 

« 

Yard  to  4  houses ;  ill-kept. 

106 

Blue  Boar  Lane 

„   10  - 

4 

1 

210 

Yard  to  3  houses  ;  pails ;  fair. 

107 

Aslileigh  Road 

„   10  - 

S 

1 

211 

Detached  house  (not  visited). 

108 

Grundon  Street 

„  11  - 

3 

4 

212 

Old,  but  clean ;  open  ditch  at  back. 

109 
110 

Abbey  Street  (L.H.) 
Charlotte  Street 

11  - 
„  11  • 

5 
5 

3 

2 

213,  238 
214 

1 

Old ;  low  rooms  ;  5  houses  to  yard ; 

pails ;  rooms  dirty. 
Corner  house  (inn)  ;  fairly  well  kept. 

111 

Wand  Street 

.,  11  - 

2 

7 

215 

8 

6  rooms  ;  separate  yard  ;  w.c. 

112 

Emerald  Street 

,.  11  - 

3 

3 

240 

216 

8  houses  to  yard  ;  street  dirty  ;  pails. 

113 
114 

Moorgate  Street 
Mellor  Street 

„   18  • 
„   20  - 

7 
6 

4 

221,  244, 
245,  2-16, 
247,  248. 

224 

Well-paved  street ;  house  good  condi- 
tion. 

Separate  yard  ;  w.c, ;  fair  state. 

115 
116 

Hawthorne  Street  - 
"Woodgate  Terrace  • 

„    20  - 
„    21  - 

6 
3 

2 
4 

225 
226 

High  site  ;  open  ;  w.c. ;  good  condi- 
tion. 

12  houses  to  yard  ;  2  w.c.'s  ;  fair. 

117 
118 
119 
120 

High  Cross  Street  • 
Cranbourne  Street  - 
Blake  Street 
Leicester  Street 

„    21  - 
„    24  - 
,.    24  - 
>,    25  ■ 

10 
3 
2 
3 

3 
2 

327 

229,  255 

230,  253 

228 
252,  261 

Next  door  to  131.    (House  empty  at 
visit.) 

Large  gardens  to  house  ;  w.c. ;  house 
clean. 

Yard  to  4  houses  ;  open  ashpit ;  pails  ; 

moderate. 
Yard  full  of  pools,  &c. ;  house  cleanly. 

121 
122 

Beatrice  Road 
Gresham  Street 

„    26  - 
„    27  - 

7 

5 

1 

231 
272 

232 

About  150  yards  from  Small-pox  Hos- 
pital.  Clean ;  good. 
As  No.  82  (next  door.) 

123 
124 
125 

Abbey  Street 
Grosvenor  Street  - 
Denmark  Road 

„    27  - 
„    27  ■ 
„    27  - 

5 
7 
5 

3 
1 

235 

233 
234 

Old  house  ;  low  rooms  ;  dirty  (next  to 
109). 

Butcher's  ;   old  house  ;  pails  ;  rooms 

clean. 
Not  seen. 

126 
127 

128 

129 

Wolsey  Street 
Grundon  Street 

Wright  Street 

Causeway  Lane 

„    28  ■ 
„    29  - 

„    30  - 

„    31  - 

7 

o 

7 
5 

2 
6 

2 

211,  257, 
263,  267, 
268,  270. 
242 

236 

239,  264 

262,  273 

Yard  to  2  houses ;  w.c.  ;  open  ashpit  ; 
6  rooms. 

Large  yard  to  4  houses  ;  w.c.  and  open 
ashpit  at  each  end ;  4  rooms  to 
house ;  fair. 

10  houses  to  one  passage;  garden; 
6  rooms ;  fair. 

2  houses  to  yard  ;  pails  ;  fair. 

130 

Burgram  Stx'eet 

June  1  - 

4 

243 

As  jN  0.  o7. 

131 

High  Cross  Street  - 

.,    7  - 

3 

3 

219 

Baker's  shop ;  cleanly  and  well  kept. 

132 

Belgrave  Gate 

7  - 

5 

1 

250 

Butcher's  shop ;  good ;  clean. 

133 

Rowan  Street 

„     8  ■ 

1 

3 

251 

Not  seen. 

134 
135 

Jiast  Bona  otreet  - 
Leicester  Steeet 

„     10  - 
11  - 

5 
7 

4 
4 

256 

254 
265 

Greengrocery ;  new  house ;  shop  well 
kept. 

As  INO.  liU. 

136 

Beatrice  Road 

„     12  - 

2 

2 

259 

Very  clean ;  large  yard ;  bakery  at  back. 

137 

Syston  Street 

„     12  - 

5 

1 

260 

5  rooms ;  clean ;  w.c. 

138 
139 

New  Road,  Burley*s 

Lane. 
Beatrice  Road 

»    13  ■ 
„    15  - 

3 
6 

1 

260 

266 

.Small  old  house;  dirty;  open  ashpit; 

pails. 
Not  seen. 

140 

All  Saints'  Road  ■ 

„     15  - 

7 

2 

291 

271,  289 

Neglected  ;  dirty  ;  canal  at  back. 

141 
142 
143 

Beatrice  Road 

"  " 
Ruby  Street  ■ 

.,    17  - 
17  ■ 
„    18  - 

3 
3 
3 

3 

2 

275 
270 

274,  282, 
288. 

(asNo.  133,  &o. 

3 

144 

orioiK  otreet 

„    19  - 

7 

1 

277 

Small  villa ;  7  rooms  ;  w.c. 

145 

146 
147 

Ivanhoe  Street 

19  - 

„    10  - 
„    21  - 

9 
2 
5 

1 

278 
280 

270 

6  rooms ;  well  kept ;  ashpit ;  w.c.  in 
yard. 

|as  145. 

148 

Beatrice  Road 

„    22  - 

2 

3 

281 

149 

„    23  - 

2 

4 

;i45 

283 

|as  136,  &o. 

150 

„    23  ■ 

3 

1 

284 

The  figures  in  theso  columns  refer  to  Table  of  Cases.   Those  in  leaded  type  are  fatal  cases. 
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BOYAL  COMMISSION  ON  VACCINATION  : 
Table  of  Houses  Invaded,  with  Details  as  to  Vaccination  of  their  Inmates — continued. 


street. 


Date  of 
Infection. 


Inmates. 


Attacked  with  Small-Pox. 


is  .S 


o  |> 


E3 

O  ^ 

■6 

1  .2 

+^ 

No  Inform! 
as  to 
Vacoinati 

Under  Vac 
nation 

TJnvaocinr 

1. 

2. 

3. 

4. 

5. 

6. 

— ^ 

7. 

8. 

9. 

10. 

i 

i 

151 

Baven  Street 

1893. 
June  23  - 

5 

285 

152 

Thornton  Lane 

„    26  - 

5 

286 

153 

Queen  Street 

„    28  - 

9 

287 

154 

Ruby  Street 

„    30  - 

3 

2 

290,  299  1 

155 

Great  Holme  Street 

July  2  - 

3 

292 

156 

Posse  Road  - 

,.     4  - 

3 

7 

1 

293 

157 

Grove  Road  - 

„     5  - 

3 

5 

294 

158 

Leamington  Street  - 

„     6  - 

2 

295 

159 

Brookhouse  Street  - 

„     6  - 

3 

1 

1 

296 

160 

Newington  Street  - 

8  - 

4 

297 

161 

Ivanhoe  Street 

9  - 

6 

298 

162 

Sylvan  Street 

„   22  - 

7 

1 

300 

163 

„   22  - 

3 

301 

164 

Newport  Street 

,,    25  - 

3 

2 

302 

313  1 

165 

Ruby  Street  - 

,,    25  - 

5 

1 

303 

166 

Beatrice  Road 

„    25  - 

4 

304 

167 

Great  Holme  Street 

„    26  - 

4 

305,  310 

168 

Beatrice  Road 

„    27  - 

6 

303 

169 

Hinckley  Road 

„   28  - 

8 

307 

170 

Tyndale  Street 

„   31  - 

2 

1 

308 

171 

Oban  Street  - 

Aug.  1  - 

4 

4 

309  i 

172 

Craven  Street 

„    10  - 

1 

2 

812 

311 

173 

Castle  Street 

„    12  - 

3 

314 

174 

Ruby  Street 

„    13  ■ 

6 

3 

315,  316 

175 

Dorset  Street 

„    21  - 

2 

3 

317 

176 
177 

Court  N,  Oxford 

Street. 
Newport  Street 

„    26  ■ 
„    30  - 

5 
3 

1 

2 
1 

318,  326, 
327. 

319 

324,  325 
328 

178 

,,    31  - 

4 

1 

320 

179 

North  Bridge  Place 

Sept.  8  - 

4 

4 

321 

180 

Dorset  Street  - 

„     6  - 

2 

6 

832 

822,  829 

181 

Diamond  Street 

11  - 

8 

3 

323 

182 

New  Bridge  Street  - 

„    20  - 

3 

1 

330 

183 

Underhill  Street  - 

„    21  - 

3 

1 

881 

184 

Yann  Street  - 

Oct.   S  - 

7 

2 

333 

185 

Frog  Island  - 

„      G  - 

6 

3 

354 

340,  342 

186 

Grange  Lane  - 

9  - 

5 

1 

335 

838 

187 

Gresbam  Street 

„    10  - 

3 

3 

336,  341 

341 

188 

Cheapside 

„    14  - 

20 

337 

189 
190 

Court    D,  Arcb- 

deaoon  Lane 
Catherine  Street 

„    27  - 
Nov.  16  - 

1 

6 

3 

343 

339 

191 

Southampton  Street 

„    21  - 

6 

1 

845 

192 

Beatrice  Road 

„    21  - 

2 

q 
o 

193 
194 

Ruby  Street  . 
Clarendon  Street  - 

„    22  - 
„    27  - 

5 
7 

4 

851 
849 

352. 

195 

Beatrice  Road 

„    30  - 

4 

1 

350 

354 

196 

Ruby  Street  - 

Dec.  12  - 

4 

4 

855 

197 

Wand  Street  - 

„    18  - 

5 

2 

4 

356 

198 

Westbourne  Street 

.,    20  ■ 

3 

1 

857 

193  households  anal; 

rsed  - 

841 

5 

88 

350 

170 
15 
4 
8 

1 

4 

146 

7  , 
1 

197 
(198*) 

1 

4 

154  ; 

Sanitary  Condition  of  House,  &c. 


18. 


New  house ;  clean. 

4  rooms ;  pails  in  yard,  &c. 
Not  seen. 

As  No.  76. 

Ill-kept ;  old  house ;  4  rooms ;  yard 

neglected ;  pails ;  open  ash-pit. 
Detached  house  (not  visited). 

Small  yard  ;  6  rooms,  to  house  ;  fairly 
kept. 

Yard  to  2  houses  ;  w.c. ;  open  ash-pit  ; 
fair. 

Large  ;  well  kept ;  w.c.  in  house. 
Separate  yard ;  6  rooms  ;  clean ;  w.c. 
As  145. 

Good  sanitary  condition ;  recently 
built. 

Good    sanitary   condition;  recently 

built. 
As  No.  177. 

As  No.  76. 

Yard  at  back  j  open  w.c. ;  6  rooms  and 

bath-room  ;  well  kept. 
Builder's  yard  ;  clean  ;  sanitary. 

Greengi'ocei-y ;  stabling;  w.c;  good. 

Large  12-roomed  houee ;  good. 

New,  and  like  No.  99. 

6  rooms ;  well  kept. 

5  cottages  in  row ;  no  back  windows ; 
pails ;  dustbin  ;  unpaved  yard. 

Not  seen. 

As  No.  76. 

Passage  to  2  houses ;  yard  to  each ; 

w.c. ;  ashpit ;  fairly  kept. 
Not  seen. 

Yard ;  small  garden ;  w.c. ;  ashpit ;  new 

house ;  fair. 
Shop  and  dwelling ;  new  house ;  fair. 

Yard  to  5  houses  (fowls)  ;  w.c. ;  6 

rooms ;  fair. 
Yard  to  2  houses ;  fairly  clean. 

Neglected ;  yard  dirty ;  pail  system. 

Not  seen. 

6  rooms  ;  w.c. ;  ashpit ;  fairly  kept. 

Large  garden  to  S  tiouses ;  w.c. ; 
clean. 

New  shop ;  large  yard ;  pails ;  open 
ashpit. 

Large  drapery;  not  seen;  sanitary 
arrangements  reported  good. 

Yard  to  4  houses ;  long  passage ; 
fairly  kept. 

Net  seen. 

Five  rooms  ;  moderate  ;  pails. 
Not  seen. 

6  rooms ;  well  kept ;  w.e. 

As  others  in  road. 

As  No.  98. 

Not  seen. 

As  others. 

As  No.  98. 

Well  kept  r  good  state. 

Six  rooms ;  clean  and  well  kept. 


Cases  in  4  ether  dwellings  (including  three 

lodging-houses). 
Cases  arising  at  Fever  Hospital  and  not 

removed. 
Cases  arising  at  Workhouse. 


One  case  twice  admitted,  69  (111). 


*  The  figures  in  these  columns  refer  to  Table  of  Cases.   Those  in  leaded  type  are  fatal  cases. 
Note.— Of  the  38  here  stated  to  be  "  under  vaccination,"  21  were  unvaccinated  at  time  of  removal  of  the 
arose  in  their  houses  in  the  subsequent  analyses  these  are  included  amongst  the  unvaccinated. 


case.  As  no  further  case  of  small-pox 
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§14.  Analytical  Study  of  the  Incidence  of  Small-pox  on  the 
Members  of  193  infected  Households. 

From  tlie  particulars  kindly  furnislied  to  me  of  all  the 
persons  who  were  removed  to  quarantine  or  were  under 
supervision  for  15  days  after  the  occurrence  of  a  case  of 
small-pox  in  a  house,  I  have  extracted  the  details  of  193 
such  infected  households.* 

The  total  number  of  persons  dwelling  in  these  houses  is 
1,234,  of  v/hom  320  were  attacked  with  small-pox.  The 
distribution  of  the  cases  of  small-pox  with  reference  to  the 
size  of  the  households  may  be  gathered  from  the  subjoined 
table : — 


Attacked. 

Not 
attacked. 

Total. 

Attack 
Rate. 

Under  1  year  - 

7 

26 

33 

Per  Cent. 
21-2 

1  to  10  years  - 

95 

233 

32S 

28-9 

10  „  30    „  - 

131 

383 

534 

28-2 

KO  years  and  upwards 

67 

263 

330 

20-8 

Age  not  ascertained  - 

9 

0 

320 

014 

1,234 

25-9 

Table  XXI. 


Households. 


Size 
(No.  of 

In- 
mates). 


2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
13 
19 
20 


No. 
in- 
fected. 


S 
18 
23 
34 
29 
24 
23 
19 


193 


Total 
Inmates. 


10 

54 
92 
170 
174 
168 
184 
171 


26 
19 
20 


1,234 


Cases  of  Small-pox. 
Number  per  Household. 


127 


33 


19 


6. 


Total. 


6 
21 
29 
57 
47 
49 
39 
40 
16 
7 
7 
1 
1 


320 


Sex  and  Age. — Of  these  1,234  individuals,  573  were 
males  and  661  females,  whilst  of  the  320  who  were  attacked 
with  small-pox,  153  were  males  and  167  females.  The 
rate  of  incidence  was  therefore  26 "5  per  cent,  for  the  male 
sex  and  25 '2  per  cent,  for  the  female  sex. 

The  age  distribution  was  as  follows  : — 
Table  XXII. 


Under  1  year 

1  to  5  years 

5  „  10 
10  „  15 
15  „  20 
20  „  30 
30  „  40 
40  „  50 
50  „  60 
60  „  70 
70  and  over 
Age  not  ascertained 


Attacked 

with 
Small-pox. 

Not 
attacked. 

Total. 

7 

26 

33 

31 

93 

126 

64 

138 

202 

30 

135 

171 

33 

114 

147 

82 

134 

216 

41 

94 

135 

19 

107 

126 

6 

44 

50 

1 

14 

13 

4 

4 

0 

9 

320 

914 

1,234 

These  may  be  distributed  between  age-periods  as 
follows  :  — 


I  have  limited  this  analysis  to  the  persons  dwelling  in  the  houses, 
but  It  should  be  stated  that  sometimes  it  was  found  necessary  to  quaran- 
tine others  known  to  have  been  in  contact  with  the  patient  but  d  welliiiir 
apart  from  him. 


From  Table  XXI.  it  will  have  been  seen  that  in  127 
households,  comprising  795  individuals,  there  was  only  a 
single  case  of  small-pox ;  whilst  in  66  households,  com- 
prising 439  individuals,  more  than  one  case  occurred  (or 
193  in  all). 

Contrasting  these  two  categories  in  respect  to  the  ages 
of  the  inmates  we  have  : — 


Ages  of  Inmates. 

Houses  with  Single 
Cases. 

Houses  with 
Multiple  Cases. 

Under  1  year 

19  or  2-3  per 

cent. 

14  or 

3' 2  per  cent. 

1  to  10  years 

196  „  24-G 

132  „ 

30- 

10  „  30  „ 

358  „  45-0 

176  „ 

40-1 

30  years  and  upwards 

213  „  26 "5 

117  „ 

26-G 

Age  not  ascertained 

9  „  1-2 

795 

439 

These  figures  show  a  slight  preponderance  in  the  relative 
number  of  children  in  those  households  in  which  more 
than  one  case  of  small-pox  occurred,  as  contrasted  with 
those  in  which  only  a  single  case  arose. 

The  difference  is  still  more  striking  when  only  those 
who  were  attacked  are  considered. 


Single. 

Multiple. 

Under  1  year 

2  or 

V5  per  cent. 

5  or  2'5  per  cent. 

1  to  10  years 

23  „ 

18-1 

72  „  37-3 

10  to  30  „ 

71  „ 

55-9 

80  „  41'4 

30  years  and  upwards 

31  „ 

24-4 

36  „  18-6 

127 

193 

2  or  2-5  per  cent. 

-  25  „  31-2  „ 

-  42  „  52-5  „ 

-  11  »  13-7  „ 


It  is  instructive  to  note,  with  reference  to  the  more 
ready  transmission  of  the  disease  amongst  the  young,  that 
a  similar  preponderance  of  children  attacked  with  small- 
pox is  to  be  found  in  the  "  multiple  series  "  amongst  those 
who  were  the  first  in  the  household  to  fall  ill.  These  cases, 
hereafter  termed  the  "initial"  cases,  number  80  out  of 
the  193  attacked  in  those  66  households,  and  are  dis- 
tributed in  age.periods  as  follows  : — 

Under  1  year  - 
I  to  10  years  - 
10  to  30  years 
30  years  upwards 

If  any  conclusion  is  permissible  from  figures  so  restricted 
as  those  it  would  be  that  the  liability  to  further  infection 
of  a  household  on  the  occm'rence  of  small-pox  in  one  of  its 
membei's,  is  greater  in  proportion  to  the  youth  of  the 
subject  first  to  be  attacked. 

Comparison  of  those  attached  and  not  attacked  as  regards 
Vaccination. 

Before  proceeding  to  analyse  the  facts  relating  to  these 
households  more  precisely,  it  may  be  well  to  give  here 
their  condition  ^mk  vaccination,  distinguishing  those  who 
were  attacked  with  small-pox  and  those  who  escaped 
infection.  The  statistics  will  be  found  in  Tables  XXIIl. 
and  XXIV.,  which  deal  with  those  houses  which  yielded 
single  and  multiple  cases  respectively.  It  will  be  seea 
that  amongst  the  unvaccmated,  a  certain  proportioii 
were  vaccinated  as  soon  as  the  case  was  isolated,  i.e.,  after 
they  had  been  exposed  to  chances  of  infection  ;  and  where 
more  than  one  case  occurred  4  out  of  17  so  vaccinated  (and 
who  were  therefore  under  vaccination  at  the  time  of  ex- 
posure or  of  attack)  were  attacked  by  the  disease. 
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EOYAL  COMMISSION  ON  A^AOCINATION  : 


Table  XXIII. 
Single  Cases  in  Houses  (127). 


At- 
tacked. 

Not  Attacked. 

Total. 

Unvac- 
cinated. 

Unvac- 
cinated. 

^  © 

£5 

. 

^  CD 

g 

g  1 

o 

(U 

°o 

"§ 

Co 

•a 

-tj 

IS 

,g 

P 

C/  O 

a 

a 

<P  o 

03 

H 

"3 

■§ 

o 

^■s 

«s 

g 

a 
'o 
o 

ivac 

a 
'o 

.9 

o 

'S  c 

iS 

o3 

s 

CD 

locin 

o 

iccin 
movi 

o3 

g 

a 
> 

P 

03 
> 

;> 

l> 

K 

Under  1  year  - 

- 

2 

1 

- 

16 

1 

- 

18 

19 

1-5 

— 

4 

12 

7 

49 

12 

7 

53 

72 

6-10  - 

19 

50 



10 

45 

50 



10 

64 

124 

10-15  - 

5 

8 

72 

— 

2 

16 

77 

— 

2 

24 

103 

15-20  - 

10 

4 

74 

2 

7 

84 

2 

11 

97 

20-80  - 

37 

7 

112 

2 

149 

9 

158 

30—40 

19 

54 

4 

73 

4 

77 

49-50  - 

7 

2 

68 

4 

2 

76 

4 

4 

83 

60-60  - 

3 

37 

1 

40 

1 

41 

60-70  - 

10 

10 

10 

70  and  over 
Age?  - 

2 
0 

2 
9 

2 
9 

46 

501 

5 

21 

141 

682 

6 

21 

187 

795 

Single  Cases  in  Households. 

A. — List  of  Households  in  which  one  case  of  Small- 
pox occurred  and  was  removed  to  Hospital. 


Table  XXIV. 
Multiple  Cases  in  Houses  (66). 


Attacked. 

Not  Attacked. 

Total. 

Vaccinated. 

Under  Vacci- 
nation. 

_g 

03 
> 

c 

p 

Vaccinated. 

Under  Vacci- 
nation. 

Unvaccinated. 

Vaccinated. 

Under  Vacci- 
nation. 

Unvaccinated. 

Under  1  year  - 

1 

4 

_ 

1 

8 

2 

12 

14 

1-5 

1 

26 

2 

25 

3 

51 

54 

5-10 

2 

1 

42 

13 

4 

16 

15 

5 

58 

78 

10-15  - 

4 

19 

31 

4 

10 

35 

4 

29 

6S 

15-20  - 

14 

1 

4 

25 

2 

4 

39 

3 

8 

50 

20-30  - 

34 

4 

20 

54 

4 

58 

SO-40  - 

21 

1 

36 

67 

1 

58 

40-50  - 

10 

33 

43 

43 

50-60  - 

3 

76 

9 

9 

60-70  - 

1 

4 

5 

5 

70  and  over 

2 

2 

2 

89 

4 

100 

170 

13 

63 

259 

17 

163 

1 

Total  in  ain 
Houses      -  i 


170 


4     146  I  671    5    34  204    841    5    3S  350 


1,234 


Influence  of  Isolation  in  Limiting  Household  Infection  — 
Leaving  aside  the  question  of  age,  the  next  point  of 
comparison  between  these  two  series  of  infected  households 
to  be  considered  may  be  to  ascertain  whether  or  not  the 
more  or  less  prompt  removal  to  hosjntal  bore  any  relation 
to  the  occurrence  of  cases  after  the  initial  ones  had  been 
removed. 

Single  Cases  in  Households. 

There  were  127  houses  in  which  only  one  case  occurred, 
having  a  total  population  of  795,  the  attack-rate  being  16 
per  cent. 

Seven  of  these  cases  were  treated  at  their  own  homes, 
which  contained  in  all  41  persons,  the  attack-rate  being 
17  per  cent. 

Of  the  remainder,  120,  all  of  whom  were  removed  to 
hospital  (a  case  of  re-infection  was  twice  admitted,  but  is 
not  counted  twice  in  this  list),  came  from  houses  having 
754  inmates,  the  attack-rate  being  15-9  jier  cent. 


o 

Id 
w 

Case 

Attacked  with  Small-Pox. 

Reference 
House  List 

Number  of 
mates. 

Reference  to 
List. 

Date  of 
Rash. 

Date  of 
Removal. 

Day  of 
Attack 
and  when 
Re- 
moved. 

Remarks. 

2 

2 

2 

Sept.  8  - 

Sept.  9  - 

6th. 

5 

3 

8 

Oct.  17  - 

Oct.  21  - 

10th. 

6 

5 

9 

,,   19  - 

„  20  - 

4th. 

9 

3 

17 

Nov.  4  - 

Nov.  4  - 

8rd. 

10 

4 

18 

5  . 

.,     5  - 

3rd. 

11 

20 

5  - 

..    9  - 

7th. 

13 

11 

24 

„    16  - 

.,  18  - 

5th. 

15 

3 

27 

.,    23  - 

„   24  - 

6th. 

16 

8 

28 

„    25  - 

.,   26  - 

4th. 

18 

10 

30 

Dec.  4  - 

Dec.  6  - 

5th. 

25 

4 

42 

„   26  - 

„   2S  - 

5th. 

27 

' 

46 

Jan.  2  - 

Jan.  3  - 

4th. 

30 

10 

50 

„     5  - 

'  7  - 

6th. 

31 

6 

54 

„     6  - 

„     8  - 

6th. 

34 

8 

67 

6  - 

8  - 

5th. 

35 

8 

58 

6  - 

„   13  - 

10th. 

36 

6 

C  60 
(.111 

7  - 

30  - 

„     8  - 
„   30  - 

4th. 
3rd. 

38 

8 

69 

>.   11  - 

,.   13  ■ 

7th. 

39 

4i 

70 

.,     9  - 

„   10  - 

3rd. 

40 

6 

71 

,,    10  - 

11  - 

4th. 

42 

7 

73 

„    10  - 

.,   12  - 

4th. 

43 

11 

74 

„   12  - 

„   16  - 

7th. 

45 

6 

76 

11  - 

.,   13  - 

5th. 

48 

3 

83 

„   18  - 

„   22  - 

7th. 

49 

9 

86 

„   19  - 

„   23  - 

7th. 

52 

9 

97 

21  - 

„    21  - 

2nd. 

53 

7 

100 

„   24  - 

„    25  - 

4th. 

54- 

7 

102 

„    24  - 

„    25  - 

4th. 

56 

5 

103 

„    24  - 

,,    26  - 

4th. 

56 

2 

105 

„    25  - 

„   26  - 

4th. 

57 

5 

107 

28  - 

„   28  - 

3rd. 

58 

6 

108 

29  - 

Feb.  1  - 

6th. 

60 

19 

113 

Feb.  1  - 

1  - 

4th. 

61 

2 

115 

„     2  - 

„    4  ■ 

5th. 

62 

3 

110 

„     2  - 

„   4  - 

5th. 

63 

5 

120 

6  - 

„    8  - 

6th. 

64 

6 

117 

2  - 

4  - 

5th. 

66 

6 

127 

„   13  - 

„  17  - 

7th. 

72 

6 

138 

March  3  - 

March  6  - 

6th. 

70 

150 

„   23  - 

„  23  - 

3rd. 

76 

5 

157 

„   29  - 

April  3  - 

8th. 

78 

7 

159 

„   30  - 

,,    1  - 

5th. 

79 

4 

160 

„   31  - 

March  31- 

3rd. 

80 

3 

162 

April  4  - 

May  9 

38th. 

88 

4 

176 

„   18  - 

April  14  - 

4th. 

89 

6 

178 

„   15  - 

„    16  - 

4th. 

91 

9 

181 

„   18  - 

„    19  - 

4th. 

92 

3 

184 

„   19  ■ 

21  - 

5th. 

93 

5 

188 

„   26  - 

„    28  - 

6th. 

96 

4 

195 

„   29  - 

May  1  - 

5th. 

99 

13 

201 

May  4 

„   6  - 

5th. 

100 

3 

202 

„  5  - 

„   6  - 

4th. 

101 

5 

203 

„  7  - 

10  - 

6th. 

APPENDIX. 


A. — List  of  Households,  &c. — continued. 


o 

Case 

Attacked  with  Small-Pox. 

Reference 
House  List 

Number  of 
mates. 

Reference  to 
List. 

Date  of 
Rash. 

Date  of 
Removal. 

Day  of 
Attack 
and  whei 
Re- 
moved. 

Remarks. 

102 

7 

205 

MaylO  - 

May  10 

9th. 

1 

t03 

3 

206 

„  10  - 

„  15 

8th. 

105 

7 

208 

12 

„  15  - 

8th. 

106 

5 

210 

„  12 

15  - 

6th. 

107 

4, 

211 

„  12  - 

„  13 

4th. 

108 

7 

212 

13  - 

.,  17  - 

7th. 

110 

7 

314 

„  13 

„  17  - 

7th. 

111 

9 

215 

„  IS 

„  15 

5th. 

114 

10 

224 

„  22 

„  23 

4th. 

115 

8 

225 

„  22  - 

,.  26 

7th. 

116 

7 

226 

„  23 

„  29 

9th. 

117 

10 

227 

„  23 

„  29 

9th. 

118 

6 

228 

„  26 

„  31 

8th. 

121 

7 

2S1 

„  28 

June! 

7th. 

123 

8 

233 

„  29 

1.     2  - 

7th. 

124 

8 

234 

„  29 

May  31  - 

5th. 

125 

5 

235 

„  29 

June  2  - 

7th. 

126 

9 

236 

„  80 

May  31  - 

4th. 

129 

5 

243 

June  2  - 

June  3  - 

4th. 

130 

i 

243 

..    3  - 

„    6  - 

6th. 

131 

6 

249 

9  - 

»  11  - 

5th. 

132 

6 

250 

„    9  - 

11 

5th. 

133 

4 

251 

10  - 

„  12  - 

5th. 

134 

9 

254 

„  12  - 

»  14  - 

5th. 

136 

4 

259 

„  14  - 

„  16  - 

5th. 

137 

6 

260 

..  14  - 

„  15  - 

4th. 

138 

i 

266 

„  15  - 

„  17  - 

5th. 

139 

6 

269 

.,  17  - 

„  20  - 

6th. 

142 

3 

275 

»  20  - 

„  20  - 

3rd. 

143 

5 

276 

„  20  - 

.,  21  - 

4th. 

144 

8 

277 

„  31  - 

„  25  - 

7th. 

145 

9 

278 

„   21  - 

„  23  - 

5th. 

146 

3 

279 

„  21  - 

„  23  - 

5  th. 

147 

5 

280 

„  23  - 

„  25  - 

5th. 

148 

5 

281 

„   24  - 

„   25  - 

4tb. 

150 

4 

284 

25  - 

,,  27  ■ 

5th. 

151 

5 

285 

„  26  - 

„  SO  - 

8th. 

152 

5 

286  . 

„   28  - 

July   1  - 

6th. 

153 

9 

2S7 

„  30  - 

„    31  - 

34th. 

155 

3 

292 

July  4  - 

9  - 

8th. 

156 

H 

293 

,,      6  - 

July    9  - 

6th. 

157 

8 

294 

7  - 

„    11  - 

7th. 

158 

2 

295 

„     8  - 

„    10  • 

5th. 

160 

4 

297 

„    10  - 

11  - 

4th. 

161 

6 

298 

.,    11  - 

„    12  - 

4tli. 

162 

8 

300 

„    24  - 

„    26  - 

5th. 

163 

3 

301 

„    24  - 

„    27  - 

6th. 

165 

f. 

303 

„    27  - 

Aug.  4  - 

11th. 

166 

4 

304 

»    27  - 

5th. 

168 

6 

306 

„    29  . 

„    30  - 

4th. 

170 

' 

308 

Aug.  2  - 

Aug.  9  - 

10th. 

171 

8 

309 

„     3  - 

>,      4  - 

4th. 

175 

5 

317 

■>    23  - 

„    24  - 

4th. 

173 

5 

320 

Sept.  2  - 

Sep+.  3  - 

4th. 

179 

S 

321 

5  - 

„      6  . 

4th. 

181 

11 

823 

„    13  - 

„    14  - 

4th. 

A. — List  of  Households,  &c. — continued. 


o 

a 
1— 1 

Case 

Attacked  with  Small-pox. 

p 

Reference 
House  LisJ 

Number  ( 
mates. 

Reference  1 
List. 

ijate  or 
Rash. 

'■ 

Date  of 
Renewal. 

Day  of 
Attack 
and  when 

Re- 
moved. 

Remarks. 

182 

4 

330 

Sept.  22  - 

Sept.  24  - 

5th. 

183 

4 

331 

„    23  - 

„    2G  - 

6th. 

184 

9 

333 

Oct.  7 

Oct.   9  - 

5th. 

188 

20 

337 

„    16  - 

„    18  - 

5th. 

189 

4 

339 

29 

»  30 

4th 

190 

6 

343 

Nov.  18  - 

Nov.  31  - 

6th. 

191 

7 

345 

„    23  - 

„    24  - 

4th. 

194 

7 

SJ9 

„    29  - 

„    30  - 

4th. 

196 

8 

355 

Dec.  14  - 

Dec.  16  - 

4th. 

197 

11 

35G 

..  20 

„    26  - 

9th. 

198 

4 

357 

„    22  - 

„    24  - 

5th. 

B. — Households  in  which  the  Case  of  Small-pox 
Remained  at  Home. 


o 

a 

Case 

Attacked  with  Small-pox. 

Reference 
House  List. 

Number  of 
mates. 

Reference  to 
List. 

Date  of 
Onset. 

Date  of 
Rash. 

Day  of 
Attack 
and  when 

Re- 
moved. 

Remarks. 

37 

7 

63 

J  an.  5  - 

? 

44 

9 

75 

9  - 

? 

46 

5 

79 

„    12  - 

? 

51 

4 

95 

„     19  - 

P 

159 

5 

296 

July  6  - 

P 

169 

8 

307 

„    28  - 

July  30. 

173 

3 

314 

Aug. 

Multiple  Cases  in  Households. 

More  than  one  case  of  small-pox  occurred  in  66  of  the 
households  under  review,  which  contained  a  population  of 
439  individuals,  of  whom  193  were  attacked  with  the 
disease,  a  rate  of  nearly  44  per  cent. 

In  considering  these  cases  it  is  important  to  distinguish 
between  those  who  were  first  to  be  attacked  and  those 
who  sickened  subsequently.  The  former  are  here  styled 
"  initial "  cases,  the  rest  being  termed  "  later  cases." 
Occasionally  it  happened  that  two  or  more  of  the  inmates 
fell  ill  within  a  few  days  of  one  another,  being  probably 
infected  from  the  same  source,  and  in  that  case  they  would 
all  be  regarded  as  "initial  "  cases,  to  which,  perhaps,  no 
later  ones  succeeded.  In  that  case  the  households  con- 
cerned would  really  fall  into  the  same  category  as  those  in 
which  only  one  case  occurred,  and  in  dealing  with  them 
statistically  it  will  be  necessary  to  transfer  them  to  that 
category.  I  have  therefore  only  placed  in  the  category  of 
"later"  cases,  who  may  possibly  have  received  infection 
from  the  "  initial "  ones  in  the  same  house,  those  whose 
illness  began  on  the  I2th,  or  subsequent  days  of  thfi  onset 
of  the  initial  case.  I  do  not  intend  to  imply  that  in  every 
case  the  infection  was  traceable  to  the  previous  one,  for 
this  is  beyond  proof.  It  is  highly  probable  that  this  was 
so  in  the  majority  of  instances. 

Thus,  of  the  193  cases,  80  may  be  regarded  as  being 
"initial,"  and  113  as  belonging  to  the  group  of  "later" 
(and  possibly  secondary)  cases. 

As  showing  the  influence  of  hospital  isolation  in  limiting 
the  spread  of  the  disease  in  a  family,  these  multiple  cases 
may  be  divided  into  two  groups,  viz. : — 

Series  A.  in  which  the  initial  case  was  removed  to 
hospital,  and 

Series  B.,  in  which  the  initial  cases  remained  at  home. 

Series  A.  comprises  51  households,  containing  338  mem- 
bers, of  whom  140  were  attacked  with  small-pox;  G4  of 
these  may  be  regarded  as  "  initial"  cases,  or  19 '8  per  cent, 
of  all  exposed.  Subtracting  them  we  have  274  persons,  of 
whom  76,  or  27 '7  per  cent.,  were  subsequently  attacked. 

Series  B.  includes  15  households,  containing  101  mem- 
bers, of  whom  53  were  attacked  with  small-pox;  16  of 
these  may  be  regarded  as  "initial  "  cases,  or  15 "8  ])er  cent, 
of  the  whole  number.     Subtracting  tliem  we  have  85 
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persons,  of  whom  37,  or  43 "6  per  cent.,  were  subsequently 
attacked. 

According  to  this  the  influence  of  hospital  isolation  in 
limiting  the  spread  of  the  disease  in  families  may  be  repre- 
sented as  the  difference  between  27' 7  per  cent,  and  43' 5 
per  cent,  of  those  remaining  after  the  first  invasion  of  the 
disease  in  the  household. 

This,  hovve-\-er,  requires  correction,  since  in  six  of  these 
households  (Nos.  73,  85,  104,  135,  172,  174)  in  Series  A., 


the  cases  were  probably  infected  from  a  same  source,  and 
it  cannot  be  said  that  any  was  secondary  to  a  previous  case 
in  the  house.  By  eliminating  these  households  comprising 
27  individuals,  of  whom  14  were  attacked,  the  numbers  in 
Series  A.  were  reduced  to  45  households,  291  inmates,  50 
being  attacked  in  the  first  instance,  and  of  the  241  remain- 
ing 76,  or  31*1  per  cent.,  subsequently  sickened. 

The  influence  of  liospital  isolation  may  then  be  more 
correctly  stated  as  between  31 "  1  per  cent,  and  43  per  cent. 


Multiple  C 
Series  A. — Initial 

'ases  in  Households. 
Gases  removed  to  Hospital. 

House 
List. 

of 

Inmates. 

Initial  Cases. 

Later  Cases. 

B^marks. 

Eef.  to 
Case 
liist. 

Date  of 
Onset. 

Date  of 
Rash. 

Day  of 
Removal. 

Ref.  to 
Case 
List. 

Date  of 
Onset. 

Day  of 
Attack 
of  Initial 
Case. 

Date  of 
Remova' 

3 

3 

3 

Sept.    5  - 

Sept.  7 

6th 

5 

Sept.  27  - 

23rd 

4 

6  1 

6 

Sept.  28  - 

Oct.  3 

6th 

7 

Oct.  13 

16th 

Oct.  19 

12 

7 

23 

Not.  13 

Nov.  1 

6 

7th 

32 

Dec.  7 

26th 

Dec.  10 

14 

8 

26 

Nov.  18 

Nov.  21 

Cth 

31 

Dec.  4 

17th 

Doc.  6 

17 

'  i 

29 

Nov.  29 

Deo.l 

5th     1  36 

Dec.  12 

14th 

Dec.  17 

28 

'  1 

47 

Dec.  31 

Jan.  3 

6t 

ll     1  84 

Jan.  17 

18th  , 

Jan.  19 

29 

6 

1  49 

Jan.  1 

Jan,  5 

8th 

81 

Jan.  15 

15th 

Jan.  18 

33 

4      1  56 

Jan.  4 

Jan.  6 

4th 

89 

Jan.  18 

15th 

Jan.  20 

59 

6 

110 

Jan. 28 

Jan.  31 

7th 

130 

Feb.  16 

20th 

Feb.  18 

65 

7 

121 

Feb.  4 

Feb.  7 

8th 

131 

Feb.  16 

13th 

Feb.  18 

67 

7 

129 

Feb.  12 

Feb.  14 

5th     1  136 

Feb.  27  - 

16th 

March  2 

68 

3 

133 

Feb.  18 

Feb.  21 

6th  ■  1  143 

March  7 

18th 

March  10 

70 

5 

1 

Feb.  25 

Feb.  27 

3rd 

155 

March  26  - 

20th 

March  29 

73 

10 

\ 

\  140 
( 

March  2 

3  - 

March  6  - 
„     6  - 

5th 

4th  1 

81 

6      1  163 

April  3 

April  5 

7th 

185 

April  19 

17th 

April  22 

98 

9 

199 

April  30 

May  2 

4th 

220 

May  17 

18th 

May  20 

109 

8      1  213 

May  11 

May  13 

6th 

238 

May  29 

19th 

June  2 

- 

112 

6 

216 

May  11 

May  13 

6th 

240 

May  30 

20th 

June  2 

122 

6 

232 

May  27 

May  29 

5th     j  273 

June  16 

21st 

June  19 

127 

8 

239 

May  29 

May  31 

4th     j  264 

June  13 

16th 

June  17 

135 

11 

! 

1  265 

June  11 
.,  13 

June  13 
„  15 

3rd 

4th 

149 

G 

283 

June  23 

June  25 

5th 

345 

Nov.  20 

Nov.  23 

No  doubt  fresh  infection 

154 

5 

1  290 

June  30 

July  2 

40th 

299 

July  14 

15th 

Aug.  8 

164 

5 

302 

July  25 

July  27 

9th     1  313 

Aug.  12 

19th 

Aug.  15 

167 

4 

303 

July  26 

July  28 

6th     1  310 

Aug.  9 

loth 

Aug.  IS 

172 

3 

311 

312 

Aug.  10 
„  10 

Aug.  12 
„  12 

5th  I 
5th 

174 

9 

315 
316 

Aug.  13 
„  16 

Aug.  15 
„  18 

5th  1 
4th  1 

( 

177 

5 

319 

Aug.  30 

Sept.  1 

7th     [  328 

Sept.  18 

20th 

Sept.  21 

192 

5 

1  ^■^^ 

Nov.  21 

Nov.  23 

4th 

353 

Dec.  6  - 

10th 

Deo.  8  - 
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Series  A. — Initial  Cases  removed  to  Hospital — continued. 


Eef.  to 

Number 

Later  Cases. 

1                       Initial  Cases. 

House 

T  itsf 

of 

Ilini3it6S 

Ref.  to 
Case 
List. 

Date  of 
Onset. 

Date  of 
Eash. 

Day  of 
lUemoval 

1  Ref.  to 
1  Case 
!  List. 

Date  of 
Onset. 

Day  of 
Attack 
of  Initia 
Case. 

Date  of 
Removal. 

Remarks. 

195 

6 

S 

50 

Nov.  SO 

Dec.  2 

4tli 

1  354 

Dec.  12 

13th 

Dec.  14  • 

19 

6 

33 

Dec.  10 

Dec.  16 

12th 

1  44 

Dec.  31 

22nd 

Jan.  2 

1  S9 

Jan.  4 

26th 

..  6 

41 

7 

72 

Jan.  9 

Jan. 11 

23rd 

104 

Jan.  23 

15th 

Jan.  28 

Feb.  9 

32nd 

Feb.  11 

50 

8 

88 

Jan. 17 

Jan.  19 

8th 

119 

Feb.  2 

15th 

Feb.  4 

f  124 

4 

17th 

„  6 

77 

158 

Mareli  27  - 

March  29  - 

165 

April  8  - 

13th 

April  12  - 

8 

177 

51  12 

17th 

„  15 

85 

6 

167 
169 
170 

April  7 
>»  10 
„     10  - 

April  9 
„     12  - 

7th 
4th 
6th 

90 

7 

180 

April  14 

April  16 

6th 

194 

April  26 

13th 

April  29 

1       1 98 

,>     30  - 



17th 

May  2 

94 

8 

191 

April  25  - 

April  27 

3rd 

1  209 

May  10 

16th 

May  12 

„  13 

19th 

,.  15 

97 

7 

196 

April  28  - 

May  1 

12th 

222 

May  19 

22na 

May  22 

223 

„  19 

22nd 

„  22 

104 

9 

207 

May  8 

May  10 

4th 

217 

„  13 

„  16 

4th 

219 

„  17 

„  20 

4th 

140 

9 

271 

J  une  15 

J  une  17 

5th 

289 

June  29 

15th 

July  2 

291 

July  2 

18th 

>.  4 

141 

6 

274 

June  17 

June  19 

4th 

282 

June  22 

16th 

June  24 

288 

1.^9 

23rd 

July  2 

180 

8 

322 

Sept.  6 

Sept.  .8 

6  th 

329 

Sept.  20  - 

15th 

Sept.  22  - 

332 

„  21 

16th 

„  24 

23 

5 

40 

Dec.  20 

Dec.  22 

5th 

51 

Jan.  3 

15th 

Jan.  5 

52 

„  3 

15th 

„  8 

92 

„  19 

31st 

>,  22 

86 

6  1 

171 

April  10 

April  12 

7th 

189 

April  23  - 

14th 

April  27  - 

172 

„    10  - 

„     12  - 

7th 

193 

„     26  - 

17th 

May  2 

120 

5 

230 

May  25 

May  27 

7th  1 

252 

June  8 

15th 

June  12 

253 

9 

16th 

„    12  - 

231 

„  12 

19th 

14  - 

26 

9 

i5 

Dec.  31 

Jan.  2 

13th 

82 

Jan.  16 

17th 

Jan. 18 

64 

Jan.  6 

„  9 

7th 

85 

„  17 

18th 

20 

87 

„  17 

18th 

,,  19 

32 

8 

55 

Jan.  3 

Jan.  6 

21st 

90 

Jan.  18 

10th 

Jan.  23 

91 

18 

16th 

„  23 

93 

„  19 

17th 

„  23 

101 

..  22 

20th 

„  24 

83 

7 

165 

April  4 

P 

190 

April  24 

21st 

April  28 

173 

„  10 

April  12 

Cth 

174 

..     10  - 

.,  12 

5lh 

179 

„     14  - 

,.     16  - 

4th 
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Series  A. — Initial  Cases  removed  to  Hospital — continued. 


Ref.  to 

Number 

Initial  Cases. 

Later  Cases. 

House 
List. 

of 

Inmates. 

Eef.  to 
Case 
List. 

Date  of 
Onset. 

Date  of 
Eash. 

Day  of 
Eemoval. 

Eef.  to 
Case 
List. 

Date  of 
Onset. 

Day  of 
Attack 
of  Initial 
Case. 

Date  of 
Eemoval. 

Eemarks. 

176 

7 

318 

Aug.  26 

Aug.  28 

8th 

324 
325 
326 
327 

Sept.  11 
,.    11  - 
»  11 
„    12  - 

17th 
17th 
17th 
ISth 

Sept.  14  - 
13  - 
»j  13 
„     14  - 

20 

13 

34 

Dec.  11 

Dec.  13 

7th 

77 
114 
122 
123 
128 

Jan.  10 

30 

Feb.  4 
4 

„  12 

31st 
51st 
56th 
56th 
54th 

Feb.  4 

7  - 
7  - 
„  16 

113 

7 

221 

May  18 

May  20 

ilfch 

241 
245 
246 
247 
248 

June  1 
„  2 
4 

„  4 

„  4 

15th 
16th 
18th 
18th 
18th 

June  6 

June  6 
9 

Multiple  Cases  in  Households. 
Series  B. — Initial  Cases  remained  at  Home. 


Eefe- 
rence  l.o 
House 
List. 

f                Initial  Cases. 

1                         Later  Cases. 

Number 
of 

Inmates. 

1  Refe- 
rence to 
Case 
liist. 

Date 
of  Unset. 

Date 
of  Eash. 

i  Eete- 
1  rence  to 
1  Case 
List. 

Date 
of  Onset. 

Day  of 
Attack  of 
Initial 
Case. 

Date 
of  Eemoval 
to  Hospital. 

Eemarks. 

119 

2 

229 

May  24 

? 

255 

June  10 

18th 

June  17 

186 

6 

335 

Oct.  9 

Oct.  11 

338 

Oct.  20 

12th 

Nov.  3 

22 

7 

39 

Dec.  15 

Dec.  15 

43 
48 

Deo.  30 
Jan.  1 

16th 
18th 

Jan.  2 
„  5 

74 

6 

149 
156 

March  19  - 
„     26  - 

P 

161 

April  2 

16th 

Nos.  149  and  156  were  not  notified. 

82 

5 

134 

i^pril  3 

April  3 

183 
197 

April  17  - 
„    29  - 

15th 
27th 

April  20  - 
May  2 

87 

5 

175 

April  loi  - 

? 

1 

237 
258 

May  23 
June  11 

49th 
63rd 

June  1 

13  - 

No.  175  was  not  notified. 

185 

9 

334 

Oct.  6 

Oct.  8 

340 
342 

Oct.  28 
Nov.  13  - 

23rd 
39th 

Nov.  1 

16  - 

187 

6 

336 

Oct.  10 

Oct.  12 

341 
341 

Nov.  2 
„     20  - 

24th 
42nd 

Nov.  6  - 
23 

193 

9 

348 

Nov.  22 

Nov.  24 

351 
352 

Dec.  3 
3 

12th 
12th 

Dec.  5 
„  5 

84 

10 

166 

April  5 

April  7 

182 
186 
187 

April  16 
„     19  - 
„    20  - 

12th 
15th 
16th 

April  22 
„     24  - 
„     22  - 

21 

1 

38 

Dec.  15 

Dec.  17 

63 
61 
67 

Jan.  3 
„  5 
„  7 

20th 
22nd 
24th 

Jan. 11 
„  10 
,.  11 

94 

„  19 

36th 

„  21 

69 

6 

134 

Feb.  21 

Feb.  23 

147 
148 
152 

March  11  - 
13  - 
22  - 

19th 
21st 
30th 

These  cases  were  not  notified. 

153 

22  - 

30th 
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Series  B. — Initial  Casks  remained  at  Home — continued. 


Rete- 
rence  to 
House 
List. 

Initial  Cases. 

Later  Cases. 

Number 

of 

Inmates. 

Refe- 
rence to 
Case 
List. 

Date 
of  Onset. 

Date 
of  Rash. 

Refe- 
rence to 
Case 
List. 

Date 
of  Onset. 

Day  of 
Attack  of 
Initial 
Case, 

Date 
of  Removal 
to  Hospital. 

Remarks. 

95 

192 

April  25  - 

? 

204 

May  6 

12th 

June  3 

No.  192  not  notified. 

24 

41 

■  Dec.  23 

? 

65 
96 
98 

Jan.  6 

„  20 
„  20 

15th 
29th 
29th 

Jan. 25 

„  25 
„  25 

No.  41  convalescent  from  a  mild 
and  unrecognised  attack  of 
small-pox,  was  removed  to 
hospital  with  her  children  on 
Jan.  25. 

128 

9 

241 

May  30 

? 

257 
262 
263 
267 
268 
270 
273 

June  11 
„    13  - 
„     13  - 
,.     14  - 
„     14  - 
.,     15  - 
17  - 

13th 
15th 
15th 
16th 
16th 
17th 
19th 

June  15 
„    16  - 
„  19 
„  19 
„    19  - 
„    19  - 
„  19 

No.  241  not  notified. 

Table  showing  the  Day  of  Attack  upon  which 
Small-pox  were  removed  to  Hospital. 


Group  1. 


Group  II. 


No.  of 
Cases. 


(Initial 
Cases.) 
No.  of 
Cases. 


Kemoved  on  2nd  day 

1 

3rd  „ 

8 

2 

28 

4tli  „ 

40 

7 

24 

j> 

5th  „ 

36 

8 

8 

>» 

6th  „ 

18 

10 

9 

J) 

7th  „ 

15 

9 

2 

)j 

8th  „ 

6 

4 

)j 

9th  „ 

4 

2 

10th  „ 

3 

ij 

11th  „ 

1 

12th  „ 

2 

?J 

13th  „ 

1 

21st  „ 

» 

22nd  „ 
23rd  „ 

1 
1 

26th  „ 

} 

1 

34th  „ 

» 

38th  „ 

}  ' 

1 

40th  „ 

134 

49* 

72t 

Later 
Cases. 


*  One  of  the  initial  cases  in  Group  II.,  Series  A.,  was  not  removed  to 
hospital  (No.  165).  Three  other  inmates  of  the  house  sickened  within 
six  to  ten  days  of  the  onset  of  this  patient's  illness,  and  are  here  re- 
turned as  being  also  "  initial  "  cases  ;  they  were  removed  to  hospital. 

t  Four  cases  not  removed,  Nos.  3,  77,  245,  248. 

The  reason  for  the  late  removal  of  cases — practically 
convalescent — lies  in  the  fact  that  attention  was  generally 
not  drawn  to  them  until  the  occurrence  of  subsequent 
cases,  as  the  following  will  show  : — 

Group  I.,  No.  28/.— S.  M.,  f .,  ret.  47.,  adtaitted  on  July 
31st,  the  34th  day  of  her  illness,  which  was  unaccom- 
panied by  any  marked  constitutional  disturbance  ;  but 
two  days  after  its  commencement  she  was  attacked  by  a 
profuse  eruption,  which  was  still  well  marked  when  ad- 
mitted. There  was  no  history  of  contact  with  a  previous 
case;  and  the  course  and  character  of  the  rash  was  so 
anomalous  that  it  was  very  doubtfully  regarded  as  vario- 
lous. She  was  not  put  into  the  small-pox  ward.  iShe 
was  said  to  have  been  re-vaccinated  in  1871. 

No.  162.— J.  H.,  m.,  set.  39,  admitted  on  May  9th,  the 
38th  day  of  his  illness,  presenting  characteristic  scabs  of 
variola  pustules.  He  had  not  been  attended  l)y  a  medical 
man;  but  a  fortnight  after  he  was  taken  ill  his  child 
sickened,  and  died  on  April  23rd,  the  cause  of  death  being 
certified  as  "convulsions." 

Group  II.,  No.  .33.— W.  G.  S.,  vst.  13,  unvaceinated,  a 
confluent  attack,  but  not  seen  by  medical  officer  until 
maturation  was  setting  in.  He  at  once  removed  the  child 
E  95539. 


to  hospital,  the  12th  day  of  his  illness.  Two  other  cases 
arose  in  this  house,  viz..  No.  44,  who  sickened  on  the 
22nd  day  of  the  invasion  in  the  first  case,  and  was  there- 
fore probably  infected  about  four  days  before  No.  33's 
removal,  and  No.  59  who  sickened  four  days  later,  and 
who  niay  have  been  infected  the  same  day  that  No.  33  was 
removed. 

No.  196,  B.  S.,  f.,  03t.  2,  unvaceinated,  admitted  May 
9th,  the  12th  day  of  illness,  having  contracted  the  disease 

apparently  from  her  father,  who  lives  at  T  ,  a  village 

near  Leicester.  The  child  when  taken  ill  was  sent  to  its 
grandmother's  in  Leicester,  where  the  case  was  discovered. 
Two  other  children  suljsequently  sickened,  Nos.  222  and 
22.3,  both  on  the  22nd  day  of  the  illness  of  No.  196,  and 
were  therefore  probably  infected  four  days  before  her 
removal  to  hosjiital. 

No.  45,  N.  H.,  f.,  Bet.  12,  unvaceinated,  had  a  very 
mild  attack,  the  eruption  fading  when  she  was  admitted 
on  tlie  13th  day  of  her  illness.  Six  days  after  her  illness 
began,  her  sister,  F.  H.,  tet.  14  (No.  64),  sickened,  and  was 
taken  into  hospital  the  same  day  as  ]So.  45,  viz.,  January 
12th,  her  attack  being  a  severe  and  unmistakeable  one. 
Three  other  children  of  this  family  subsequently  sickened 
(viz.,  Nos.  82,  85,  87),  three  and  four  days  after  the 
removal  of  No.  45,  by  whom  they  had  probably  been 
infected  about  the  4th  or  5th  day  of  her  illness. 

No.  55,  F.  J.,  m.,  set.  10,  unvaceinated,  had  a  discrete 
attack,  which  passed  unrecognised  until  other  cases  arose 
in  the  house.  He  was  admitted  on  the  21st  day  of  attack, 
the  four  others  (90,  91,  93,  and  101)  all  falling  ill  within 
this  period  of  his  illness. 

No.  158,  H.  B.,  f.,  set.  21,  vaccinated,  was  another  case 
which  had  passed  unrecognised,  and  was  not  discovered 
until  inquiries  were  being  made  about  a  series  of  persons 
who  had  also  mostly  had  mild  unrecognised  attacks.  No. 
158  had  recovered  from  the  eruption  which  had  been 
sparsely  distributed  over  the  face  and  arms,  when  admitted 
on  the  22nd  day. 

No.  72,  J.  J.  J.,  m,,  a3t.  8,  unvaceinated,  was  taken  into 
quarantine  when  his  sister  C.  J.  (No.  104)  was  admitted 
into  the  small-pox  ward.  It  then  became  evident  from  the 
stains  and  marks  on  his  limbs  and  face  that  he  had  recently 
passed  through  an  attack  himself,  and  was  probably  the 
source  of  the  infection  of  No.  104  and  No.  126. 

No.  290,  E.  C,  f.,  ast.  8  months,  unvaceinated,  passed 
through  a  severe  attack  without  having  any  medical  at- 
tendance, and  about  14  days  after  she  was  attacked  her 
brother,  W.  A.  C,  set.  3,  unvaceinated  (No.  299),  also 
sickened  and  had  a  confluent  attack.  Although  neither 
vv'as  admitted  until  late  in  the  disease.  No.  299  on  the  26th 
day,  and  No.  2'.>0  on  the  40th  day  (both  showing  marked 
pitting  and  traces  of  eruption),  no  other  members  of  the 
household  suffered.  They  were  only  three  in  number, 
aged  5,  30,  and  34  years  respectively,  and  were  all  vacci- 
nated. 

To  the  foregoing  10  cases  of  unavoidable  delay  in  ad- 
mission to  hospital  may  be  added  the  following  cases  of 
mild  small-pox  which  were  not  under  medical  treatment, 
and  were  detected  by  the  sanitary  aMthority. 

In  Group  I.,  No.  303  was  discovered  in  a  house-to-house 
insjiection  of  the  district,  a  week  after  the  rash  apneared. 
She  was  removed  to  hospital  on  the  11th  dav. 
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No.  58  was  also  first  seen  after  . the  rash  had  been  out  for 
a  week,  and  was  removed  on  the  lOth  day. 
No.  227  admitted  on  9th  day. 
No.  205  admitted  on  9th  day. 

No.  292  discovered  at  home,  not  having  medical  advice; 
was  admitted  on  the  8th  day. 

In  Group  II.,  No.  221,  a  dressmaker,  who  may  have 
buen  infected  through  a  visit  of  a  nurse  at  the  small-jjox 
hospital,  was  admitted  on  the  9th  day,  and  five  other 
members  of  the  family  infected  during  the  first  days  of  her 
illness,  also  had  sparse  eruptions. 

Deducting  these  16  cases  there  remain  for  comparison 
in  Group  I.,  127  cases;  in  Group  II.,  41  initial  and  71 
later  cases.  , 

In  Group  I.,  85,  or  67  per  cent.,  were  removed  on  the  5th 
day  or  earlier. 

In  Group  I.,  42,  or  33  per  cent.,  were  removed  on  the  6th 
to  lOfch  day. 

initial  cases,  17,  or  41 '4  per  cent.,  on  5th 


initial  cases,  24,  or  58 '5  per  cent.,  6th  to 
later  oases,  60,  or  84 '5  per  cent.,  on  5th 


In  Group  11 
day  or  earlier. 

In  Groui)  II 
9th  day. 

In  Group  II 
day  or  earlier. 

In  Group  II.,  later  cases,  11,  or  15 '5  per  cent.,  on  6th 
and  7th  days. 

This  computation  clearly  shows,  as  might  have  been 
anticipated,  that  promptitude  in  hosp:tal  isolation  is  a 
potent  safeguard  to  the  remaining  members  of  a  family. 


For  Group  I.  is  composed  of  households  in  which  no  cases 
were  traceable  to  infection  from  the  first  to  lie  attacked  ; 
while  two-thirds  of  the  cases  were  removed  by  the  5th  day 
of  attack;  whereas  in  Group  II.,  households  in  which 
cases  arose  subsequent  to  and  probably  infected  by  the 
first  cases,  only  two-fifths  of  these  initial  cases  were  re- 
moved by  the  5th  day.  It  also  shows  how  large  a  pro- 
portion can  be  removed  in  these  early  days  when  the 
mvaded  households  are  under  observation,  more  than 
four-fifths  of  the  later  cases  in  this  group  being  thus  early 
isolated. 


Quarantine  of  Members  of  Infected 
Households. 

Dealing  -ivith  the  193  households  which  have  been  here 
analysed,  it  is  found  that  from  45  of  them,  containing  in  all 
314  individuals,  there  were  sent  into  quarantine^at  the 
hospital  when  the  case  (or  cases)  of  small-pox  was 
removed — 211  of  the  unaffected  inmates  together  with  24 
other  persons  known  to  have  been  in  contact  with  the 
patient.  Of  this  number  (211)  15  or  7'I  per  cent,  were 
attacked  during  the  period  of  quarantine,  whilst  4  others 
or  1-9  per  cent,  developed  small-pox  from  6  to  12  days  after 
returning  to  their  homes,  the  inference  being  that  they 
must  have  been  infected  whilst  in  quarantine. 

The  system  of  quarantining  was  in  operation  from  the 
beginning  of  the  outbreak  until  May. 


Total  of 
Invaded 
Houses. 


Houses 
whence 
Inmates 
sent  to 
Quaran- 
tine. 


Households  from  ■which  Members  sent  to  Quarantine. 


Initial 
Gases  of 
Small-pox, 


Sent  to 
Quaran- 
tine. 


Later  Cases  of  Small-pox. 


Arising 
before 
Quaran- 
tine. 


During 
Quaran- 
tine. 


September  1892  - 

3 

3 

3 

8 

1 

October  ,, 

2 

2 

2 

6 

November  ,, 

9 

7 

38 

1 

December  „ 

11 

6 

7 

29 

2 

7 

January      189.3  - 

34 

14 

14 

78 

5 

4 

February  „ 

7 

4 

4 

19 

1 

March  „ 

8 

1 

1 

5 

2 

April  „ 

J9 

4 

9 

9 

1 

1 

May  „ 

31 

4 

4 

19 

1 

124 

45 

51 

11 

11 

15 

After 
Quaran- 
tine. 


Remained 
at  Home 


22 


Total 
Number 
in  House- 
holds 
sent  to 
Quaran- 
tine. 


Total 
Inmates 

of  all 
Invaded 
Houses. 


11 
8 
45 
43 
103 
23 
10 
22 
30 


295 


11 
8 
56 
81 
225 
38 
56 
117 
213 


805 


It  is  apparent  from  these  figures  that  the  system  of 
removal  to  quarantine  cf  those  dwelling  in  infected  houses 
was  only  partially  carried  out  during  the  months  it  was  in 
operation.  The  alternative  method,  that,  namely,  of 
keeping  infected  households  and  persons  known  to  have 
been  exposed  to  infection  under  supervision  by  the 
sanitary  officials  for  the  quarantine  period,  was  carried 
out  in  the  remainder,  and  in  all  those  which  occurred 
, after  the  month  of  May.  It  is  impossible  to  secure  data 
which  would  enable  me  to  judge  of  the  comparative 
efficiency  of  these  two  systems.  In  theory,  the  isolation 
of  an   infected  family  for  15  days  should  prevent  the 


spread  of  the  disease  beyond  its  limits  :  and  it  might  be 
thought  that  this  isolation  was  far  more  certainly  secured 
by  removal  of  the  family  to  a  special  quarantine  building. 
On  the  other  hand,  when,  as  was  the  case  at  Leicester,  the 
Cjuarantine  building  is  contiguous  to  that  used  for  the 
reception  of  those  attacked  with  the  disease,  there  must  be 
some  risk  of  infection  of  those  quarantined,  or  of  their 
transference  of  contagion  to  others  on  leaving  quarantine. 
These  considerations,  besides  the  fact  that  both  plans 
were  in  operation  together,  make  it  very  difficult  to 
institute  a  comparison  between  them. 


Houses: 

Attacked  with  Small-pox. 

Number  of 

Sent  to 

Remained 

Jliimber 
Invaded. 

Inmates. 

Initial  Cases. 

Later  Cases. 

Quarantine. 

at  Home. 

September  1892            .          -  - 

3 

11 

3 

2 

8 

October       „               _          .  _ 

2 

8 

2 

6 

November  „ 

9 

56 

9 

3 

38 

8 

December     „               _           .  - 

11 

81 

12 

23 

29 

40 

January  1893 

34 

225 

34 

11 

78 

113 

February     „              -          -  - 

7 

38 

7 

8 

19 

12 

March         „  - 

8 

56 

10 

3 

5 

41 

April           ,,  ... 

19 

117 

25 

19 

9 

83 

May    ,        „  ... 

31 

213 

33 

20 

1^ 

161 

June            „  ... 

25 

147 

26 

6 

121 

July            „  ... 

16 

86 

16 

2 

70 

August        ,,               -          -  - 

8 

45 

10 

5 

35 

September    „  ... 

5 

35 

5 

2 

30 

October       „  ... 

6 

54 

6 

5 

48' 

November    „  ... 

6 

39 

6 

4 

33 

December    „  ... 

3 

23 

3 

20 

193 

1,234 

207 

113 

211 

815 

So  far  as  the  information  at  my  disposal  goes  I  have 
reasonable  ground  for  the  belief  that  in  19  groups  contain- 
ing in  all  52  houses,  there  was  infection  from  house  to  house. 
In  12  of  these  groups  only  two  houses  are  concerned,  viz. : 
Nos.  19  and  38  ;  20  and  70 ;  21  and  37  ;  22  and  34  ;  25  and 


36  ;  32  and  41  ;  90  and  104  ;  108  and  127  ;  109  and  123 ; 
113  and  132;  117  and  131;  176  and  183.  The  total 
number  of  inmates  of  these  24  houses  amounted  to  176,  of 
whom  54  were  attacked  with  small-pox,  39  of  the  cases 
arising  in  the  12  houses  first  invaded  and  15  in  the  12 
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invaded  secondarily.  Again,  of  this  group,  the  inmates  of 
five  houses  first  to  be  attacked  (Nos.  19,  22,  25,  32,  and 
109)  were  quarantined  at  the  hospital,  the  number  of  cases 
of  small-pox  in  these  houses  amounting  to  15,  whilst  7 
cases  occcurred  in  the  five  houses  secondarily  invaded,  the 
inmates  of  three  of  which  were  removed  to  quarantine. 

In  three  groups  there  were  three  houses  invaded,  viz. :  Nos. 
5,  6,  and  10;  SO,  94,  and  100;  97,  105,  and  1 14.  The  inmates 
of  these  nine  houses  numbered  50,  of  whom  ]  3  were  attacked 
with  small-pox,  five  in  the  houses  first  invaded,  and  eight 
in  those  invaded  secondarily.  Of  these  groups,  the  iumates 
of  two  houses  first  infected  (Nos.  5  and  80)  were  removed  to 
quarantine  at  the  hospital,  there  being  only  one  case  in 
each  house,  and  six  in  the  four  others  secondarily  invaded, 
the  inmates  of  two  of  which  were  also  removed  to  quaran- 
tine. 

In  two  groups  there  were  four  houses,  invaded,  viz  :  Nos. 
35,  49,  53,  and  54  ;  84,  99,  101,  and  106.  The  inmates  of 
these  eight  houses  amounted  to  64,  of  whom  17  were 
attacked  with  small-pox,  five  arising  in  the  tvvo  houses  first 
invaded,  and  12  in  the  six  others.  In  neither  instance  were 
the  inmates  of  the  house  first  invaded  removed  to  quarantine, 
but  those  of  three  of  the  secondarily  invaded  houses  were 
so  dealt  with. 

There  is  one  group  of  five  invaded  houses,  viz.  :  Nos.  87, 
95,  120,  130,  and  135,  numbering  33  inmates,  of  whom  12 
were  attacked  with  small-pox  and  none  removed  to  quar- 
antine ;  three  of  the  cases  arose  in  the  first  house. 

There  is  also  one  group  of  six  such  invaded  houses,  viz.  : 
Nos.  69,  74,  77,  82,  83,  and  86,  comprising  36  inmates,  of 
whom  22  were  attacked  with  small-pox,  five  cases  arising 
in  the  first  invaded  house.  The  members  of  two  of  the 
secondarily  infected  houses  were  removed  to  quarantine  at 
the  hospital. 

Thus  inmates  of  seven  houses  were  removed  to  quaran- 
tine on  the  occurrence  of  small-pox  in  the  house,  but  not 
until  9  other  families  had  been  more  or  less  directly  infected 
by  them.  The  total  number  of  inmates  of  these  houses 
was  96,  of  whom  30  were  attacked  with  small-pox,  17  of 
those  cases  occurring  in  the  seven  liouseholds  first  invaded. 

Per  contra,  the  inmates  of  12  invaded  households  re- 
mained at  home,  and  24  other  families  were  more  or  less 
directly  infected  by  them.  The  total  number  of  inmates  of 
these  houses  was  263,  of  whom  88  were  attacked  with 


small-pox,  42  of  these  cases  arising  in  the  12  houses  first 
invaded. 

In  order  to  attempt  a  just  comparison  it  will  be  necessary 
to  subtract  from  the  latter  all  those  households  in  vi^hich 
cases  occurred  unknown  to  the  authorities,  until,  perhaps, 
on  making  inquiry  into  the  origin  of  other  cases  those 
were  revealed. 

In  the  case  of  those  households  primarily  infected,  whose 
members  were  removed  to  quarantine  at  the  same  time  as  the 
case  of  small-pox  was  rjmoved  to  hospital,  it  will  be  seen 
from  the  subjoined  analysis,  that  such  removal  took  place 
at  periods  varying  from  4  to  37  days  subsequent  to  the 
first  appearance  of  small-pox  in  the  house,  and  that  in  only 
two  instances,  viz.,  in  one  where  such  removal  occurred 
on  the  10th  day,  the  other  where  it  occurred  on  the 
38th  day,  was  more  than  one  other  household  secondarily 
infected. 

In  the  case  of  those  households  primarily  infected,  whose 
members  were  not  removed  to  (luarantine,  it  will  be  ob- 
served that  in  one  instance,  where  five  persons  were 
attacked  in  the  house,  not  one  of  which  was  notified — there 
were  five  other  houses  secondarily  infected.  In  three  other 
instances — the  first  case  arising  in  the  primarily  infected 
houses  was  not  removed  (owing  to  non-notification"!  and 
the  fact  of  such  houses  being  infected  was  not  known  to 
the  authorities  until  periods  ranging  from  17  to  52  days 
after  the  first  appearance  of  small-pox  in  the  house.  It  is 
not  surprising  therefore  to  find  that  eight  other  households 
were  infected  from  these.  However,  it  appears  that  in  one 
instance  (No.  21)  small-pox  appeared  in  the  house  second- 
arily infected  after  the  removal  of  two  oi  the  cases  in  the 
first  house  ;  in  another  (No.  84),  after  all  the  cases  had 
been  removed  from  the  first  house,  small-pox  ap[)eared  in 
the  three  houses  secondarily  infected  ;  and  in  the  third  (No. 
87)  no  case  had  been  removed  from  the  first  house  before 
the  disease  jnade  its  appearance  in  the  four  other  houses 
secondarily  attacked,  of  the  remainder,  8  houses,  the 
cases  first  arising  v>'ere  removed  to  hospital  at  periods 
ranging  from  5  to  11  days  after  the  onset  of  symptoms. 
There  were  11  households  secondarily  infected  from  them, 
5  of  which  were  in  connexion  with  those  in  which  removal 
took  place  on  thelOth  and  12th  days  of  attack  respectively. 
In  each  of  these  instances  the  first  case  arising  had  been 
removed  prior  to  the  appearance  of  small-pox  in  other 
households. 


HousE-To-HousE  Infection. 


Households  Primarily  infected. 

Households  Secondarily  infected. 

Eeference. 

Day  of  Attack  of  Initial 

Number  of  Cases  arisuig — 

Case  on  which  Quarantine 

Number. 

Cases  therein. 

established. 

Before  Quarantine. 

During  Quarantine. 

No.  25 

5th  day 

1 

1 

1 

„  109 

6th  „ 

1 

I 

1 

1 

5 

10th  „ 

I 

2 

2 

»  19 

12th  „ 

1 

2 

1 

1 

„  22 

16th  „ 

2 

1 

1 

1 

„  32 

24th  „ 

6 

1 

3 

„  80 

38th  „ 

1 

2 

4 

7  houses. 

13 

4 

9  houses. 

13 

Households  primarily  infected. 

Houses  secondarily  infected. 

Eeference. 

Number  of  Gases  ia 
Household. 

Day  of  Kemoval  of 
First  Case. 

Of  other  Cases 

Number. 

Cases  therein. 

No.  90 
„  20 

, ,  108 
„  176 
„  113 

»  117 

„  35 
„  97 
„  84 
21 

„  87 
„  69 

3 
6 

1 
5 
6 

1 
1 
3 

4 

5 
3 
5 

6th  day 
7th  „ 

7th  „ 

8th  „ 
9tli  „ 

9th  „ 
10th  „ 
12th  „ 
Not  removed 
j> 
»» 

16th  and  19th 
51st  to  56th-^ 
(one  not  removed). 

19th  and  20th 
20th  and  23rd 
(two  not  removed). 

25th 
18th  and  20th 
28th  to  30th 
53rd  and  65th 
Not  removed. 

1 
1 

1 
1 
1 

1 
3 
2 
3 
1 
4 
5 

3 
2 

2 
1 
1 

1 
3 
2 
3 
1 
9 
17 

12  houses. 

43 

24 

45 
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The  removal  to  quarantine,  which  coincided  with  the 
remcval  oi'  the  case  of  Eimall-pox  (in  a  few  instances  this 
was  not  the  first  case  arising  in  the  house),  tooli  place  at 

In  1  house,  family  remc 


S5 

4 

5  ) 

7 

)  ) 

9 

7 

J> 

7 

2 

J) 
>> 

1 

J) 

1 

JJ 

1 

J> 

1 

>I 

1 

"J  J 

1 

J) 

1 

9  ) 

1 

45 

The  ])eriod  of  quarantine  during  which  the  16  cases 
arising  therein  developed  v/as,  on  4th  day,  1  case;  5th  day, 
2  cases;  7th  day,  1  case;  9th  day,  S  cases;  10th  day,  6 
cases;    11th  day,  1  case;  13th  day,  1  case;   14th  day. 


the  following  periods  of  the  invasion  of  the  household  by 
the  disease : — 


d  to  quarantine  on  2nd  day. 

3rd  „ 

4th  „ 

5th  „ 

,,  6th  ,, 

7th  „ 

8th  „ 

10th  „ 

12th  „ 

„  13th  „ 

19th  „ 
,,  21st 

22nd  „ 

23rd  „ 

38th  „ 


1  case ;  whilst  of  the  4  persons  who  were  taken  ill  after 
leaving  quarantine,  they  sickened  on  G  (?),  7,  8,  and  12  days 
from  that  date  respectively. 


Hospital  Quarantine. 


Eeference 
to  House 
List. 


No.  of 
Inmates. 


3 
4 
12 
14 
19 

22 
23 

26 


32 
41 
50 

59 
67 
70 
77 
81 
83 

85 
109 


19  houses 


Gases  arising  at 
Home.* 


125 


No.  3 

No.  6 
No.  23 
No.  26 
No.  33 

Nos.  39,  43,  48 
No.  40 

Nos.  45,  64 


Nos.  55,90,  91,  93,  101 
Nos.  72,  104 
No.  88 

No.  110 

No.  129 

No.  135 
Nos.  158,  165,  177 

No.  163 
Nos.  165,  173,  174, 

179,  190. 
Nos.  167,  169,  170 
Nos.  213,  238 


36 


Numbers 
seut  into 
Q,uarantine. 


79 


Attacked  in 
Quarantine. 


Day  of 
stay  in 
Quarantine, 


No.  7 

10th 

No.  31 

11th 

No.  44 

10th 

No.  59 

14th 

No.  51 

10th 

No.  52 

10th 

No.  82 

4  th 

No.  85 

5th 

No.  86 

5  th 

No.  132 

9lh 

No.  119 

7  th 

No.  124 

9th 

No.  130 

13th 

No.  136 

10th 

No.  185 


15 


Idth 


Attacked  after  Quarantine. 


No.  5. — 8  days  after. 
No.  32.—?  6  days  after. 

No.  92. — 7  days  after. 


No.  155.—  ?  12  days  after. 


Of  the  36  cases  arising  "  at  home  "  25  were  "  initial,"  11  "  later  "  cases. 


In  the  analysis  of  the  facts  regarding  the  incidence  of 
small-pox  upon  the  193  households  under  review — it  will 
be  more  appropriate  to  separate  them  into  two  main  groups 
— diifering  slightly  from  those  above  given,  according  as  to 
whether  or  not  cases  occurred  in  the  house  after  an  interval 
sufficient  to  justify  the  inference  that  the  later  arising 
cases  may  have  acquired  the  disease  from  the  initial  case. 
It  must,  of  course,  be  conceded  that  such  a  division  is 
somewhat  arbitrary  and  hypothetical,  but  in  the  main  it  is 
likely  to  be  accurate ;  and  may  enable  some  useful  com- 
parisons to  be  made. 

Group  I. — This  group  comprises  all  those  households  in 
which  there  is  no  sufficient  evidence  that  any  secondary 
infection  arose  in  the  house  from  the  first  to  be  attacked. 
It  will  include  the  127  houses  in  which  a  single  case  of 
small-pox  only  occurred,  and  six  in  which  there  was  more 
than  one  case. 

Group  II. — This  group  comprises  those  households  in 
which  there  is  every  probability  that  the  cases  arising 
subsequently  to  the  first  infected  by  it.*  It  wiU  include 
60  households. 


•  There  is  only  oae  exception  to  this  where  apparently  re-infection  of 
a  household  occurred,  viz. : — No.  149 


Group  1. 

Group  n. 
(60  Households.) 

{1S3  House- 
holds.) 

Initial,    j  Later. 

Attacked  with  small-pox 

141 

66        1  113 

Not  attacked  - 

701 

213 

Total  - 

842 

392 

These  groups  may  be  again  sub-divided,  as  before,  into 
series  A  and  B,  according  as  to  whether  the  "  initial  "  case 
was  removed  to  hospital  or  remained  at  home.  The 
latter  series  (B)  contains  all  those  cases  which  were  not 
notified,  and  which  passed  unrecognised,  until  the  sub- 
sequent illness  of  other  members  of  the  household  led  to 
their  discovery. 


Group  I. 

Group  II. 

Series  A. 

Series  B. 

Series  A. 

Series  B. 

Attacked 

134 

7 

/Initial  -  60 
(.Later    -  67 

16 
.37 

Not  attacked 

676 

Si 

165 

48 

801 

41 

201 

101 
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The  attack  rates  in  each  series  are  therefore  : — 


Group  I.  (all  cases)  ... 

A.  Initial  case  removed 

A.      „       ,,  remained 
Group  II.  (later  cases  only,  exclusive 
of  initial  case's)    -  -  - 

A.  Initial  case  removed 

B.  ,,  remained 


17'9  per  cent. 
lG-7  „ 
17- 

34-3 
31-5 
43-5 


The  tables  already  given  (XXIII.  and  XXIV.)  which 
showed  the  age-distribution  and  state  as  to  vaccination  of  the 
inmates  of  houses  yielding  single  and  multiple  cases  respec- 
tively, require  but  slight  modification  to  be  adapted  to  the 
two  groups  here  dealt  with,  owing  to  the  transference  to 
Group  I.  of  six  households  in  which  more  than  one  case 
occurred.  The  annexed  Tables  XXV.  and  XXVI.  give  the 
modified  statistics,  which  are  utilised  in  the  subsequent 
analysis. 

Table  XXY. 
Group  I.  (133  houses). 
Houses  with  single  cases,  127  ;  with  multiple  cases,  6. 


Under  1  year 

1  to  5  years 

5  to  10  „ 

10  to  15  „ 

15  to  20  „ 

20  to  30  „ 

30  to  40  „ 

40  to  50  „ 

50  to  60  „ 

60  to  70  „ 

70  and  ever 

Age  not  as- 
certained. 


Attacked. 


Not  Attacked. 


525 


5  § 
o 


XJnvac- 
cinated, 


146 


All  Inmates. 


615 


Unvac- 
cinated. 


.9  1^ 


196 


Table  XXVI. 
Group  II.  (60  houses). 


Under  1  year 
1  to  5  years 
5  to  10  „ 
10  to  15  „ 
15  to  20  „ 
20  to  30  „ 
30  to  40  „ 
40  to  50  „ 
50  to  60  „ 
60  to  70  „ 
70  and  over 


Attacked. 


p 


Not  Attacked. 


3 
25 
41  10 
18  26 
20 
18 
32 
28 
6 
4 
2 

96  I  146 


c  a 
P 


All  Inmates. 


p  " 


226 


11 
47 
55 
28 
8 
4 
1 


The  above  data  are  diagrammatieally  illustrated  in 
Charts  VI.  and  VII.,  which  show  the  relative  incidence  of 
the  disease  in  each  vaccination  class  and  at  each  age-period. 
Thus,  of  the  1,234  persons,A320  of  whom  were  attacked  with 
small-pox,  841  were  vaccinated,  of  whom  1 70  were  attacked, 
a  rate  of  20  "2  per  cent.  ;  whereas  371  were  unvaccinated,  of 
whom  146  were  attacked,  a  rate  of  39  "2  per  cent. 

Of  the  vaccinated,  at  ages  0  to  10  years,  7B,  of  whom  2 
attacked  ;  a  rate  of  2 '  5  per  cent. 

10  to  30  years,  438,  of  whom  104  attacked  ;  a  rate  of 
23 '  7  per  cent. 

30  years  and  over,  316,  of  whom  64  attacked  ;  a  rate  of 
20 '2  per  cent. 

And  of  the  unvaccinated,  at  ages  0  to  10  years,  273  of 
whom  97  attacked  ;  a  rate  of  35 '5  per  cent. 

At  ages  10  to  30  years,  88,  of  whom  45  attacked  ;  a  rate 
of  51  '5  per  cent. 

At  ages  30  years  and  over,  10,  of  whom  4  attacked ;  a 
rate  of  40  per  cent. 

These  figures  require  to  be  slightly  modified  by  the 
inclusion  of  reference  to  these  who  are  stated  to  have  had 
small-pox  prior  to  this  outbreak.  There  were  in  all  19 
such  persons,*  12  of  whom  were  vaccinated,  and  none  of 
whom  sufpered  from  small-pox  on  this  occasion.  Elimi- 
nating, the  rate  amongst  the  vaccinated  would  be  raised  to 
20'5  per  cent  and  amongst  the  unvaccinated  to39'S  percent.; 
and  as  they  all  were  individuals  above  the  age  of  30  years,  the 
attack  rates  in  this  age-period  would  be  raised  to  vaccinated, 
2r5  per  cent,  unvaccinated,  80  per  cent. 

It  will  also  be  seen  (Table  XXVII.)  that  of  115  persons 
knov/n  to  have  been  re- vaccinated,  6  were  attacked  with 
small-pox — a  rate  of  5'2  per  cent.  The  dates  of  their  re- 
vaccination  were  from  2  to  30  years  previously. 

In  the  remaining  tables  which  have  been  compiled,  the 
general  statistics  are  sub-divided  first,  amongst  the  Groups 
I  and  II.,  already  ilefined,  and  secondly,  with  reference  to 
the  fact  whether  in  each  group  the  initial  cases  arising  in 
the  houses  were  removed  to  hospital  (A)  or  remained  at 
home  (B.) 


Table  XXVII. 

Vaccination  Data  of  Members  of  193  Invaded 
Households. 


Attacked. 

Not  attacked. 

Vaccinated     .        -         .  . 

170 

671 

811 

Re-vaccinated 

G 

109 

Previous  small-pox  - 

12 

Under  Vaccination  - 

4 

13 

17 

No  ijiformation 

S 

5 

Previous  small-pox  - 

o 

(  Vaccinated  on  re- 
Unvaccinated  UraTnV/'^Tn- 

21-) 

146 

^225 
204  J 

371 

L  vaccinated. 

Previous  small-pox  - 

6 

320 

914 

1,234 

Separating  these  into  the  two  groups  above  defined,  it 
is  seen  (Table  XXVIII.)  that  in  Group  I.,  i.e.,  households 
in  which  no  case  occurred  subsequent  to  the  first  attacked, 
the  incidence  on  the  vaccinated  members  was  14*6  per 
cent.;  on  the  unvaccinated  23"0  per  cent.  If  those  who 
had  previously  had  small-pox  be  subtracted,  these  rates 
would  be  14"  7  per  cent,  and  23 '5  per  cent,  respectively. 

In  Group  II.  where  cases  arose  subsequent  to  the 
"  initial "  ones,  the  incidence  of  the  later  arising  cases, 
amongst  the  vaccinated  members,  was  25 '8  percent,  (or 
27  per  cent,  if  those  previously  having  had  small-pox  be 
excluded) ;  and  amongst  the  unvaccinated  members  it  was 
46  "4  per  cent. 

But  if  all  the  cases  (initial  and  later)  be  reckoned,  the 
rates  of  incidence  in  Group  II.  amount  to  35 '4  per 
cent,  for  the  vaccinated,  and  62*3  pei'  cent,  for  the  un- 
vaccinated class. 


*  1  have  not  included  case  No.  60  who  was  apiiarcntly  re-infected 
{v.  ante).  If  this  case  was  reckoned  it  would  raise  the  total  numbers 
to  240  and  321  respectively— as  there  were  five  other  inmates  of  her  house 
who  would  have  to  be  reckoned  twice  over, 

J  2 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Table  XXVIII. 




(iroup  I. 

Group  II. 

133  Households. 

60  Houseliolds. 

— 

Attacked. 

— 

s 

u 

Eh 

'S 

o 

-g 

Vaccinated 

90 

525 

615 

29 

51 

148 

226 

841 

Re-vaccinated  - 

1 

83 

1 

4 

26 

Previous  small- poi 

4 

8 

Under  vaccination 

1 

4 

5 

3 

9 

12 

17 

No  information  - 

5 

5 

Previous  small-pox 

2 

IJnvaccinated  :— 

Vaccinated    on  re- 

37 

Wl 

moval  of  case. 

1 

217 

59 

5S 

154 

Remained  unvac- 

50 

hg) 

cinated. 

Previous  small-pox  - 

5 

141 

701 

842 

68 

113 

213 

392 

1,234 

In  Tables  XXIX.  and  XXX.  the  same  figures  as  these 
given  in  Table  XXVIII.  are  distributed  amongst  four  age- 
neriods,  so  that  it  is  possible  to  calculate  the  incidence  of  the 
disease,  i.e.,  the  attack-rates  anaongst  the  vaccinated  and 
unvaccinated  members  of  each  of  those  communities  at 
different  periods  of  life. 

Thus,  in  Group  I.,  it  Avill  be  seen  that  under  the  acjc  of  one 
year  there  was  one  vaccinated  infant  who  did  not  have  the 
disease ;  and  19  unvaccinated,  three  of  whom  were  attacked, 
i.e.,  an  incidence  of  15-8  per  cent,  (nearly).  At  age  one  to 
ten  years  there  were  65  children  who  were  vaccinated,  none 
of  whom  were  attacked  by  small-pox ;  and  14I  unvacci- 
nated of  whom  25  were  attacked,  an  incidence  of  177  per 
cent.  At  ages  10  to  30  years  the  vaccinated  were  329  in 
in  number,  and  59  were  attacked,  an  incidence  of  18'1  per 
cent ;  the  unvaccinated  were  45,  of  whom  20  were  attacked, 
an  incidence  of  44-4  per  cent.  Lastly,  at  ages  30  years  and 
over,  of  211  who  were  vaccinated,  31  were  attacked,  an 
incidence  of  14-6  per  cent,  (or  nearly  16  per  cent.,  if  those 
who  previously  had  had  small-po.x  be  subtracted) ;  and  of 
eight  who  were  unvaccinated,  two  were  attacked,  an 
incidence  of  25'0  per  cent,  (which  is  raised  to  66*6  per 
cent,  if  those  who  previously  had  had  small-pox  be 
subtracted). 

The  rates  are,  of  course,  larger  in  Group  [I.,  where  the 
number  of  cases  is  proportionately  higher.  Thus,  taking  all 
the  cases  (Table  XXX.),  it  is  seen  that  under  one  year  of  age 
there  were  11  unvaccinated,  of  whom  three  were  attacked, 
an  incidence  of  27'2  per  cent.  At  one  to  ten  years,  12 
were  vaccinated,  two  attacked,  an  incidence  of  16'6  per 
cent.,  and  102  unvaccinated,  66  attacked,  an  incidence  of 
64"  7  per  cent.  At  10  to  30  years  109  were  vaccinated,  of 
whom  45  were  attacked,  an  incidence  of  40'7  per  cent.  ;  40 
were  unvaccinated, 2()  attacked,  an  incidence  of  65'0  per  cent. 
At  30  years  and  over,  105  were,  vaccinated,  33  attacked,  an 
incidence  of  31"4  per  cent,  (raised  to  34  per  cent,  on  sub- 
tracting those  who  had  previously  had  small-pox).  There 
was  one  unvaccinated  subject  who  was  attacked. 


Explanation  of  Chart  VII. : — 

This  chart  is  intended  to  illustrate  the  condition  as  to  vaccina- 
tion of  \,2'6i  members  of  households  invaded  hy  small-pox.  Each 
square  represents  one  individual — the  shaded  squares  being  those 
who  were  attacked  with  small-pox,  the  open  squares  tliose  who  were 
not  attaclced.  A  previous  attaclc  of  small-pox  is  indicated  by 
the  sign®.  Tlie  fatal  cases  are  indicated  thus  The  chart  shows 
tliatofthe  total  numbei — \,2^  persons — 320  were  attacked  witti  small- 
pox, of  tvhom  17  di^d.   Of  these  numbers  tliere  toere  : — 

Vaccinated,  S41  ;  attaclced,  170;  not  attaclced,  671 ;  died,  1. 

No  information  as  to  vaccination,  5  ;  none  of  tvhom  were  attacked. 

Under  vaccination,  17  ;  attaclced,  4  ;  not  attacked,  13. 

-  Unvaccinated : — 

(a.)  Vaccinated  on  removal  of  previous  case,  21 ;  none  of  whom 
attaclced. 

(6.)  Not  vaccinated,    350;    attacked,  146;    not  attacked,  204; 
died,  16. 

A  previous  attack  of  small-pox  was  alleged  in  12  of  the  vaccinated ; 
2  of  those  in  whom  no  information  as  to  vaccination  was  obtained  ; 
and  in  5  of  the  unvaccinated. 


Table  XXIX. 
Group  I. — 133  houses  with  842  inmates,  of  whom  141 
attacked. 


— 

Under 
1  year. 

Ito  10 
years. 

10  to  30 
years. 

30  years 
and  up- 
wards. 

Age  not 
ascer- 
tained. 

All 
Ages. 

cS 

<; 

QJ 

< 

'O 

<D 
"o 

-a 

cu 

< 

ci 

1 

s  ° 

? 

•a 

"o 

=  o 

o 

V 

'o 

ti 
«.S 

5" 
^4 

Vticcin&tccl  - 

— 

1 

— 

65 

59 

270 

31 

180 

— 

9 

90 

025 
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35 

1 

S7 

_ 

9 

1 

83 

Previous  small- 

4 

4 

pox. 

No  information 

5 

5 

on  vaccination. 

Previous  small- 

2 

2 

pox. 

Under  vaccina- 

1 

1 

8 

1 

4 

tion. 

Unvaccinated : — 

Vaccinated  at 

17 

4 

21 

once. 

Not  vaccinated 

16 

25 

99 

20 

25 

2 

6 

50 

146 

Previous  small- 

5 

pox. 

3 

17 

25 

182 

80 

302 

33 

191 

9 

141 

701 

Total  re-vaccinated,  84,  1  of  whom  attacked  by  small- 
pox. 

Total  who  had  had  small-pox  previously,  II. 


Table  XXX. 
Group  II. — 60  houses  with  392  inmates,  of  whom  179 
attacked. 


Under 
1  year. 

Ito  10 
years. 

10  to  30 
years. 

30  years 
and  up- 
wards. 

All 
Ages. 

Attacked. 

Not 
Attacked,  j 

Attacked,  j 

Not 
Attacked. 

Attacked. 

Not 
Attacked,  j 

Attacked. 

Not 
Attacked.  I 

Attacked. 

Not  1 
1  Attacked,  i 

Vaccinated  - 

2 

10 

45 

64 

33 

72 

80 

146 

Re- vaccinated  - 

2 

2 

10 

3 

14 

5 

26 

Previous  small-pox  - 

8 

8 

Under  vaccination 

1 

1 

2 

5 

3 

3 

9 

Unvaccinated 

3 

8 

66 

86 

26 

14 

1 

96 

58 

4 

9 

70 

51 

71 

81 

34 

72 

179 

213 

Total  re-vaccinated,  31,  5  of  whom  attacked  by  small- 
pox. 

Total  who  had  had  small-pox  previously,  8. 


Vaccination  and  Measures  of  Isolation. 
In  order  to  determine  whether  any  appreciable  influence 
was  exerted  upon  the  incidence  of  the  disease  by  removal 
of  the  initial  cases  to  hospital,  the  cases  have  been 
distributed  into  two  series,  some  of  which  fall  under  each 
of  the  groups  above  considered.  Series  A.  comprises  those 
households  from  which  the  initial  cases  were  removed  to 
hospital;  Series  B.  those  in  which  such  cases  remained  at 
home.  The  first  group  contains  1,092  members — 260  of 
whom  were  attacked  by  sm.all-pox ;  the  second,  142  of 
whom  60  were  attacked. 


Explanation  of  Chart  VIII. : — 

This  chart  deals  with  the  same  statistics  as  Chart  VI.,  except  that 
the  l,2S'l!  persons  are  grouped  in  age-periods, 
Unbee  10  Yeaes  OE  A&e— 301 ;  attacked,  102  ;  not  attacked,  259. 
Vaccinated,  1&  :  attacked,'!,;  not  attaclced,  70. 
Under  vaccination,  10 ;  attacked,  3 ;  not  attacked,  7. 
Unvaccinated : — 
(a.)  Vaccinated  on  removal  of  case,  17 ;  none  of  tvhom  were 
attaclced. 

(b.)  Not  vaccinated,  256;    attacked,  97;    not  attacked,  159; 
died,  12. 

10  TO  30  Yeaks — 533  ;  attaclced,  151 ;  not  attacked,  383. 
Vaccinated,  438  ;  attaclced,  104 ;  not  attaclced,  334. 
Under  vaccination,  7  ;  attacked,  1 ;  not  attacked,  G. 
Unvaccinated : — 
(a.)  Vaccinated  on  removal  of  case,  4;  none  of  whom  were 
attacked. 

(6.)  Not    vaccinated,    81:    attacked,  46;    not    attacked,  39; 
died,  3. 

30  Yeaes  and  ovee— 331 ;  attacked,  67 ;  not  attacked,  263. 

Vaccinated.  316 ;  attacked,  64 ;  not  attacked,  252  ;  died,  1. 

No  information  on  vaccination,  5 ;  none  attacked. 

Unvaccinated,  10 ;  attaclced,  3  ;  not  attacked,  6  ;  died,  1. 
A&E  NOT  ASCEETAINED — 9. 

Vaccinated,  S ;  none  attacked. 
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Table  XXXI. 
Isolation  and  Vaccination. 


Series  A. 

Serie?  B. 

Total. 

Attacked,  j 

Not 
Attacked. 

Attacked. 

Not 
Attacked. 

Attacked. 

Not 
Attacked. 

_ 





Vaccinated 
Re-vaccinated 

133 
5 

599 
89 

37 

72 
20 

170 

671 
109 

841 

Previous  small-pox 
Under  vaosination 

4 

12 
13 

i 

12 
13 

17 

No  information  on  vacci- 
nation - 

5 

5 

5 

Previous  small-pox  - 

2 

2 



llnvacciuated : — 

rt/>l n o tori  ny^  7*ATnrtirflil 

of  case  - 
Not  vaccinated  - 

123 

19 
196 

23 

2 
8 

146 

21 
204 

|371 

Previous  small-pox 

5 

5 

260 

832 

60 

83 

320 

914 

1,234 

Ko-vacoinated 

5 

89 

1 

20 

6 

109 

115 

Previous  small-pox 

19 

19 

19 

it  will  De  seen  lliai  aubauiv-iauc;   yji  .v^i 

vaccinated  class  is  in  Series  A.,  18  •  1  per  cent.  ;  in  Series  B., 
34  per  cent.  ;  that  for  the  Mn?;acciKa^erf  class  is,  in  Series  A., 
36  •  4  per  cent. ;  in  Series  B.,  74-2  per  cent. ;  showing  the 
far  greater  proportion  who  suffered  amongst  those  when 
the  initial  cases  remained  at  home. 

Table  XXXII. 


Group  I. 

Group  II. 

126  Households. 

45  Households. 

Attacked. 

Not 
Attacked. 

Total. 

Initial. 

Later. 

Not 
Attacked. 

Total. 

Vaccinated 

85 

194 

579 

15 

33 

105 

153 

732 

Ke-vaccinated  - 

1 

71 

1 

3 

18 

Previous  small- 

4 

8 

pox. 

Under  vaccination 

1 

4 

5 

3 

9 

12 

17 

No  information 

K 

5 

5 

Previous  small- 

2 

pox. 

Unvaccinated :  — 
Vaccinated  on 
removal  of 
case. 
Eemained  un- 
vaccinated. 
Previous  sra  ill- 

48 

1 

145  1 

J 

5 

212 

35 

40 

51 

126 

319 

pox. 

134 

467 

801 

50 

76 

165 

291 

1,092 

remained  at  home,  or  were  removed,  in  respect  to  the 
liability  to  cases  subsequently  arising  in  the  house.  The 
main  fact  has  already  been  dwelt  on  in  dealing  with  single 
and  multiple  cases,  but  the  respective  incidence  in  the 
vaccinated  and  unvaccinated  may  here  be  added,  in  the 
following  tabular  statement : — 

Incidence  of  Small-pox  on  the  Vaccinated  and 
Unvaccinated  Members  of  Households. 

Series  A.  (171  Households). 


Table  XXXIII. 
Initial  Cases  Remained  at  Home  (Series  B. 


Vaccinated 

Re-vaccination 

Under  vaccination 

Unvaccinated : — 

Vaccinated  at 
once. 

Remained  un- 
vaccinated. 


Group  I. 


7  Households. 


Group  II. 


15  Houseliolds. 


31 


36 


2 

3    I  2 


11  16 


5 


19 


41 


73 


2S 
I'll 


30 
142 


Vaccinated 
Rate. 

Unvaccinated 
Rate. 

Group  I.  (126  households) 

14"6  per  cent. 

22 '6  per  cent, 

Group  II.  (45  households),  all  cases  - 

31-3 

59-5 

„                „             later  cases 
only. 

23-9 

43-9 

Series  B.  (22  Households). 

Group  I.  (7  households) 

13 '5  per  cent. 

66 '6  per  cent. 

Group  II.  (15  households),  all  cases  - 

43-8 

75-0 

„            later  cases 

only. 

30-5 

73-3 

Lastly,  in  Tables  XXXIV.  to  XXXVII.,  tliese  series  are 
sub- divided  amongst  age-periods,  but  the  numbers  in 
Seiies  B.  are  too  small  to  afford  any  just  basis  of  com- 
parison iu  this  respect,  and  I  may,  therefore,  leave  them 
without  further  comment. 

Table  XXXIV. 

Group  I.    Series  A. — Initial  Cases  removed  to 
Hospital. 

(126  households,  801  members,  134  attacked.) 


Under 
1  year. 


"3  Is  2 


Vaccinated 

Re-vaocinated 

Previous  small- 
pox. 

No  information 
on  vaccination. 

Previous  small- 
pox. 

Under  vaccina- 
tion. 

Unvaccinated  : 
Vaccinated  at 
onco. 

Not  vaccinated 

Previous  small- 
pox. 


1  to  10 
years. 


10  to  30 
years. 


30  years 
and  up- 
wards. 


56 


16 


25 


99 


"AS 


Age  not 
ascer- 
tained. 


24 


All 


-a 


2    17    25    179 1  76   279    31    183   —      9  j  134  C67 


48 


494 
71 


19 

145 
5 


Re-vaccinated,  72.  (One  attacked  with  small-pox.) 
Previous  small-pox,  11. 

Table  XXXV. 
Group  I.    Series  B. — Initial  Cases  remained 
AT  Home. 
(7  households,  41  members,  7  attacked.) 


In  Tables  XXXII.  and  XXXIII.  these  series  have  been 
apportioned  in  each  of  the  two  main  groups,  so  as  to  afford 
comparison  between  those  households  in  which  the  cases 


Under 
1  year. 

1  to  10 
years. 

10  to  30 
years. 

30  years 
and  up- 
wards. 

All 
Ages. 

A  ttacked. 

Not 
Attacked. 

Attacked. 

Not 
Attacked.  1 

Attacked. 

Not 
Attacked. 

Attacked. 

^ot 

Attacked. 

Attacked. 

Not 
Attacked. 

Vaccinated 

1 

3 

22 

2 

8 

5 

31 

Re-vaccinated 

8 

4 

12 

Unvaccinated  : 

Vaccinated  at  once  - 

2 

2 

Not  vaccinated 

1 

1 

1 

2 

1 

1 

3 

4 

23 

2 

8 

7 

34 

Re -vaccinated,  12. 


I  3 
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ROYAL  COMMISSION  ON  VACCINATION  : 


Table  XXXVI. 

Group  II.    Series  A.,, — Initial  Cases  removed 
TO  Hospital. 
(45  households ;  291  members;  126  attacked.) 


— 

Under 
1  Year. 

1  to  10 
Years. 

10  to  30 
Years. 

30  Years 

up- 
wards. 

All 
Ages. 

Attacked. 

Not  Attacked.  | 

Attacked. 

Not  Attacked. 

Attacked. 

Not  Attacked.  ] 

Attacked. 

Not  Attacked. 

Attacked. 

Not  Attacked. 

Vaccinated  - 

1 

8 

22 

36 

25 

61 

47 

105 

Ke-vacoinated  - 

1 

6 

3 

12 
8 

4 

18 
8 

Previous  small-pox 

Under  vaccination 

1 

1 

2 

5 

3 

8 

9 

Unvaocins,ted 

3 

5 

40 

3-2 

25 

14 

1 

70 

51 

4 

G 

49 

45 

47 

53 

26 

61 

126 

165 

Ue-vaccinated,  28  (4  attacked  with  small-pox). 
Previous  smail-pox,  8. 


Table  XXXVII. 

Group  II.    Series  B. — Initial  Cases  remained 
AT  Home. 


(15  households  ;  101  members;  53  attacked. 


— 

Under 
1  Year. 

Ito  10 
Years. 

10  to  30 
Years. 

30  Years 

up 
■wards. 

All 
Ages. 

Attacked. 

Not  Attacked. 

Attacked. 

Not  Attacked. 

Attacked. 

Not  Attacked. 

Attacked. 

Not  Attacked. 

Attacked. 

Not  Attacked.  | 

Vaccinated  - 

1 

2 

23 

28 

8 

11 

32 

41 

2 

1 

4 

2 

1 

8 

Under  vaccination 

Unvaocinated 

3 

20 

4 

1 

21 

7 

21 

G 

24 

28 

8 

11 

63 

48 

Re-vaccinated,  9  (1  attacked  with  small-pox). 


Incidence  of  Smali.-pox  on  the  Vaccinated  am 
From  the  particulars  already  furnished,  it  is  possible  to 
calculate  the  rates  of  incidence  of  small-pox  upon  the 
vaccinated  and  unvacoinated  members  of  households,  and 
to  contrast  these  rates  with  the  rates  of  proportion  between 
the  two  classes  of  all  members  irrespective  ol:  age.  Thus 
we  have  the  following  data  : — (1)  the  number  of  invaded 
households,  (2)  the  sizes  of  these  households,  (3)  the  num- 
ber attacked  in  each,  (4)  the  number  of  persons  who  were 
known  to  ha.ve  been  vaccinated,  awd  of  those  who  were 
known  to  be  unvaccinated,  as  well  as  the  number  of  those 
in  each  class  who  were  attacked  with  the  disease. 

It  will  further  be  of  interest  to  contrast  in  these  par- 
ticulars the  houses  of  various  size,  and  for  this  purpose  we 
may  divide  them  into  two  groups,  namely,  those  having 
six  inmates  or  less,  and  those  having  more  than  six 
inmates. 

1.  In  193  houses,  having  1,234  inmates,  there  were  320 
attacked  with  smali-pox,  an  incidence  rate  of  259  per 
1,000. 

2.  Of  these  1,234  persons,  841  were  vaccinated,  a  pro- 
portion of  P81  per  1,000;  371  were  unvaccinated,  a 
proportion  of  300  per  1,000. 

3.  0£  iiie  vaccinated,  170  were  attacked  with  small-pox, 
an  incidence  rate  of  202  per  1,000.  Of  the  unvaccinated, 
146  were  attacked,  an  incidence  rate  of  393  per  1,000. 

Houses  with  Six  Inmates  or  less. 

1.  In  109  houses,  having  500  inmates,  160  were  attacked 
with  small-pox,  an  incidence  rate  of  320  per  1,000. 

2.  Of  these  500  jjci'sons,  354  were  vaccinated,  a  propor- 
tion of  708  per  1,000.  140  were  unvaccinated,  a  proportion 
of  280  per  1,000. 

3.  Of  the  vacoinated,  95  were  attacked  with  small-pox, 
an  incidence  rate  of  268  per  1 .000.  Of  the  unvaccinated, 
63  were  attacked  an  incidence  rate  of  450  per  1,000. 

Houses  with  more  than  Six  Inmates. 

1.  In  84  houses,  having  734  inmates,  160  were  attacked 
with  small-pox,  an  incidence  rate  of  218  per  1,000. 

2.  Of  these  734  persons,  487  were  vaccinated,  a  propor- 
tion of  663  per  1 ,000.  231  were  unvaccinated,  a  proportion 
of  314  per  1,000. 

3.  Of  the  vaccinated,  76  were  attacked  with  small-pox, 
an  incidence  rate  of  154  per  1,000.  Of  the  unvaccinated, 
83  were  attacked,  an  incidence  rate  of  359  per  1,000. 

It  may  be  of  interest  to  compare  the  small-pox  incidence 
in  relation  to  the  proportion  of  vaccinated  and  unvaoci- 
nated persons  in  these  households,  where  (a)  every  one 
attacked  was  vaccinated,  {b)  every  one  attacked  was  unvacci- 
nated, and  (c)  where  those:  attacked  included  some 
vaccinated  and  some  unvaccinated.  We  have  thus  three 
groups  :— 

Group  A. — Houses  in  which  all  attacked  with  small- 
pox were  vaccinated.  This  group  comprises  91 
hofises. 

Group  B. — Houses  in  which  all  attacked  with  small- 
pox were  unvaccinated.  This  group  comprises  61 
houses. 

Group  C. — Houses  in  which  those  attacked  with  small- 
pox were,  some  of  them  vaccinated  and  some  un- 
vaccinated.   This  group  comprises  41  houses. 


Unvaccinated  Inmates  of  193  Invaded  Houses. 
Group  A. 

1.  In  91  houses,  having  567  inmates,  109  were  attacked 
with  small-pox,  an  incidence  rate  of  195  per  1,000. 
_  2.  Of  these  557  persons,  478  were  vaccinated,  a  propor- 
tion of  858  per  1,000 ;  75  were  unvaccinated,  a  proportion 
of  132  per  1,000. 

3.  Of  the  vaccinated,  109  were  attacked  with  small-pox, 
an  incidence  rate  of  228  per  1,000. 


Houses  with  Six  Inmates  or  less. 
1.  In  69  houses,  having  258  inmates,  70  were  attacked 
with  small-pox,  an  incidence  rate  of  271  per  1,000. 
_  2.  Of  these  258  persons,  221  were  vaccinated,  a  propor- 
tion of  139  per  1,000  ;  36  were  unvaccinated,  a  proportion 
-of  139  per  1,000. 

3.  Of  the  vaccinated,  70  were  attacked  with  small-pox, 
an  incidence  rate  or  317  per  1,000. 


Houses  with  more  than  Six  Inmates. 

1.  In  .32  houses,  having  299  inmates,  39  were  attacked 
with  small-pox,  an  incidence  rate  of  130  per  1,000. 

2.  Of  these  299  ])ersons,  267  were  vaccinated,  a  propor- 
tion of  859  per  1,000;  39  were  unvaccinated,  a  proportion 
of  130  per  1 ,000. 

3.  Of  the  vaccinated,  39  were  attacked  with  small-pox, 
an  incidence  rate  of  155  per  1,000. 


Group  B. 

1.  In  61  houses,  having  403  inmates,  86  were  attacked 
with  small-pox,  an  incidence  rate  of  213  per  1,000. 

2.  Of  these  403  persons,  199  were  vaccinated,  a  propor- 
tion of  493  per  1,000  ;  199  were  unvaccinated,  a  proportion 
of  493  per  1,000. 

3.  Of  the  unvaccinated,  86  were  attacked  with  small-pox, 
an  incidence  rate  of  432  per  1 ,000. 


Houses  with  Six  Inmates  or  less. 

1.  In  30  houses,  having  141  inmates,  37  were  attacked 
with  small-pox,  an  incidence  rate  of  262  per  1,000. 

2.  Of  these  141  persons,  76  were  vaccinated,  a  propor- 
tion of  539  per  1,000;  64  were  unvaccinated,  a  proportion 
of  454  per  1,000. 

3.  Of  the  unvaccinated,  37  were  attacked  with  small-pox, 
an  incidence  rate  of  578  per  1,000. 


Houses  with  more  than  Six  Inmates. 

1 .  In  31  houses,  having  262  inmates,  49  were  attacked 
with  small-pox,  an  incidence  rate  of  187  per  1,000. 

2.  Of  these  262  ])ersons,  123  were  vaccinated,  a  propor- 
tion of  469  per  1,000  ;  135  were  unvaccinated,  a  proportion 
of  515  per  1,00!). 

3.  Of  the  unvaccinated,  49  were  attacked  with  small-pox, 
an  incidence  rate  of  363  per  1,000. 
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Group  C. 

1.  In  41  houses,  having  274  inmates,  125  were  aUacked 
with  small-pox,  an  incidence  rate  of  456  per  1,000. 

2.  Of  these  2/4  persons,  164  were  vaccinated,  a  proper- 
tion  of  598  per  1,000;  97  were  unvaccinated,  a  proportion 
of  .354  per  1,000. 

3.  Of  the  vaccinated,  61  were  attacked  with  small-pox, 
an  incidence  rate  of  372  per  1,000;  of  the  unvaccinated,  60 
were  attacked,  an  incidence  rate  of  618  per  1,000. 

Houses  with  Six  Inmates  or  less. 

1.  In  20  houses  having  101  inmates,  53  were  attacl<ed 
with  small-pox,  an  incidence  rate  of  524  per  1,000. 


2.  Of  these  101  persons,  57  were  vaccinated,  a  propor- 
tion of  564  per  1,000  ;  40  were  unvaccinated,  a  proportion 
of  ^96  per  1,000. 

3.  Of  the  vaccinated,  25  were  attacked  with  small-pox, 
an  incidence  rate  of  438  per  1,000;  of  the  unvaccinated,  26 
were  attacked,  an  incidence  rate  of  650  per  1,000. 

Houses  with  more  than  Six  Inmates. 

1.  In  21  houses,  having  173  inmates,  72  were  attacked 
with  smaU-pox,  an  incidence  rate  of  416  per  1,000. 

2.  Of  these  173  persons,  107  were  vaccinated,  a  propor- 
tion of  618  per  1,000;  57  were  unvaccinated,  a  proportion 
of  330  per  1,C00. 

3.  Of  the  vaccinated,  36  were  attacked  with  small-pox, 
an  incidence  rate  of  336  per  1 ,000  ;  of  the  unvaccinated,  34 
were  attacked,  an  incidence  rate  of  596  per  1,000. 


§  15.  Supplementary  Note. 


It  may  be  of  interest  to  contrast  in  a  few  particulars  the 
experience  of  this  outbreak  of  small-pox  at  Leicester,  with 
that  previously  reported  on  at  the  Dewsbury  Union,  in 
1891  to  1892.  The  following  statistics  show  the  chief 
points  of  comparison  to  which  attention  may  be  drawn. 

CoMPAKisoN  of  Small-pox  Statistics. 


Statistics  of  Small-pox  in  Invaded  Houses  of  which 
particulars  obta,ined). 


Leicestee,  1892-93. 

Dewsbtjbt  UNioir, 
1891-92. 

Number  of  Cases  - 

357 

1,029 

Males 

181 

521 

Females 

176 

5 

)8 

Death-rate  - 

21  or  5'8 

per  cent. 

110  or  10 '7  per  cent. 

Age-Periods. 

CD 

r  cent. 

laths. 

% 

r  cent. 

S3 

o 

fi 

"A 
o 

fl^ 

<D 
P 

Under  1  year 

7 

1-9 

2 

% 
2S-6 

29 

2-8 

19 

°lo 

65-5 

1  to  10  years 

103 

2S-5 

13 

12-7 

195 

18-9 

38 

19-4 

10  to  .30  „ 

161 

45-1 

3 

3-4 

560 

54-4 

33 

5-9 

30  and  over 

87 

21-3 

3 

3-4 

238 

23-1 

20 

8-4 

Age  not  ascertained 

0-6 

357 

21 

1,029 

110 

Eelative  Mortality  at  Dippekekt  Ages. 

TTnde.r  1  year 

9'5  per  cent. 

17' 2  per  cent. 

1  to  10  years 

Cl-9 

34-5 

10  to  30  „ 

14-3 

30-0 

30  and  over 

14'3 

18-1 

Statistics  of  the  Unvaccinated. 


Total  Unvacoinated 

154  or  43"1  per  cent. 

346  or  33'6per  cent. 

Deaths 

19  or  12-4 

89  or  25 '7 

Age  Periods. 

No.  Attacked. 

Proportion  of 
all  Cases. 

Proportion  of 
all  Unvacci- 
nated. 

No.  Attacked. 

Proportion  of 
all  Cases. 

Proportion  of 
all  Unvacci- 
nated. 

"lo 

7o 

7o 

Under  1  year 

6 

85-6 

3-2 

21 

72-4 

6-0 

1  to  10  years 

98 

90-1 

64-7 

137 

70-3 

39-6 

10  to  30  „ 

46 

28-5 

29 -4 

165 

29-4 

47-7 

30  and  over 

4 

4-G 

2'6 

22 

9'2 

0-3 

Age  not  ascertained 

1 

O'S 

153 

346 

Leicester. 

Dewsbtjey  Union. 

Invaded  Houses  - 

193 

544 

Total  Inmates 

1,234 

3,000 

Attacked  with 
SmaU-pox. 

320  or  25'9  per  cent. 

887  or  29"5  per  cent. 

At  Ages. 

Attacked. 

Not 

Attacked. 

Attacked. 

Not 

Attacked. 

"S 

Under  1  year. 

26 

21-2 

50 

33 -3 

1  to  10  years 

95 

233 

28-9 

178 

476 

27-2 

10  to  30  „ 

151 

383 

28'2 

482 

867 

35-7 

30  and  over 

67 

268 

20-3 

202 

699 

32-3 

Age  not  ascertained 

9 

21 

320 

914 

887 

2,113 

Single  cases  in 

127  Houses. 

355  Houses. 

Total  Inmates 

795 

1,840 

Attacked  with 
SmaU-pox. 

127  or  10  per  cent. 

355  or  19  "2  per  cent. 

Multiple  cases  in  - 

06  Houses. 

189  Houses. 

Total  Inmates 

439 

1,160 

Attacked  with 
SmaU-pox. 

193  or  44  per  cent. 

632  or  45*8  percent. 

PnorosTioNS  of  the  Unvaccinated  in  above  Households. 

Attacked. 

Not 
Attacked. 

1  Attacked. 

Not 
Attacked. 

All  Classes  - 

320 

914 

887 

2,113 

Unvaccinated 

146 

225 

294 

233 

Proportion  of  Un- 
vaccinated. 

45-6  p.c. 

24-5  p.c. 

33-1  p.c. 

11-0  p.c. 

Attack  Rate 
among  Un- 
vaccinated. 

39'3  per  cent. 

55 '7  per  cent. 

Exclusive  of  those 
who    had  had 
SmaU-pox  pre- 
viously. 

146 

220 

293 

186 

Ditto. 

40  "0  per  cent. 

61'1  per  cent. 
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Small-pox  Incidence  on  Vaccinated  and 

Un  VACCINATED. 


Leicester. 

Dewsbtjrt 
Uniou. 

s  s 

^  ° 

05 

g  g 

§1 

CD 

5  a 

il 
"  a 

1  Houses. 

S  a 

H 

'5  a 

05  a 

CO 

g:g 

1  Houses. 

w 

^ 

w 

M 

Number  of  Houses 

109 

84 

193 

384 

160 

544 

Inmates— total  - 

BOO 

734 

1,234 

1,682 

1,318 

3,000 

"Vaccinated 

354 

487 

841 

1,247 

1,024 

2,271 

Do.       per  1,000  - 

708 

663 

681 

741 

769 

757 

TJnvaccinated  ... 

140 

231 

371 

314 

213 

527 

Do.       per  1,000 

280 

314 

300 

186 

161 

175 

.ittacked — total  - 

160 

160 

320 

554 

333 

887 

Incidence  per  1,000  • 

320 

218 

259 

329 

252 

295 

Vaccinated 

95 

76 

170 

344 

200 

544 

Incidence  per  1,000  ■ 

268 

154 

202 

275 

195 

239 

Unvaccinated  .        .  - 

63 

83 

146 

180 

114 

294 

Incidence  per  1,000  - 

450 

359 

393 

573 

535 

657 

Group  A. — All  attacked  were  vaccinated  {or 
'  alleged '). 

'  under '  or 

Number  of  Houses 

S9 

32 

91 

235 

89 

324 

Inmates— total   .        .  - 

258 

299 

557 

983 

746 

11,729 

Vaccinated     -        .  - 

221 

257 

478 

841 

672 

1,513 

Do.  1      per  1,000  - 

856 

859 

858 

855 

900 

876 

Unvaccinated  - 

36 

39 

75 

66 

38 

104 

Do.       per  1,000 

139 

130 

132 

67 

61 

60 

Attaolced— total  -         -  - 

70 

39 

109 

297 

144 

441 

Incidence  per  1,000  - 

271 

130 

195 

302 

193 

255 

Vaccinated 

70 

39 

109 

273 

136 

409 

Incidence  per  1,000  - 

317 

155 

228 

324 

202 

270 

irnvaccinated 

Incidence  per  1,000  - 

Group  B. — All  attacked  were  unvaccinated. 


Leicester. 

Dewsbtjrt 
Unios'. 

— - 

Houses    with  Six 
Inmates  or  less. 

Houses  with  more 
than  Six  Inmates. 

All  Houses. 

Houses  with  Six 
Inmates. 

Houses  with  more 
than  Six  Inmates. 

All  Houses. 

Number  of  Houses  ■ 

30 

31 

61 

99 

34 

133 

Inmates — total  -        -  - 

141 

262 

403 

459 

272 

731 

Vaccinated  - 

76 

123 

199 

258 

163 

421 

Do.       per  1,000  - 

639 

469 

493 

562 

599 

675 

Unvaccinated  -        -  - 

64 

135 

199 

167 

94 

261 

Do.       per  1,000 

454 

515 

493 

363 

345 

357 

Attacked — total  - 

37 

49 

86 

116 

52 

168 

Incidence  per  1,000  - 

262 

187 

213 

252 

191 

229 

Vaccinated 

Incidence  per  1,000  - 

Unvaccinated  - 

37 

49 

86 

115 

60 

165 

Incidence  per  1,000 

678 

363 

432 

688 

532 

632 

Group  C. — Attacked  were  vaccinated  and  unvaccinated. 

Number  of  Houses 

20 

21 

41 

60 

37 

87 

Inmates— total  -        -  - 

101 

173 

274 

240 

300 

640 

Vaccinated 

57 

107 

164 

148 

189 

337 

Do.        per  1,000  - 

564 

618 

598 

616 

630 

624 

Unpaocinated  .        .  - 

40 

67 

97 

81 

81 

162 

Do.       per  1,000 

390 

330 

354 

337 

270 

300 

Attacked — total  - 

63 

72 

125 

141 

137 

278 

Incidence  per  1,000  - 

624 

416 

466 

587 

456 

514 

Vaccinated 

25 

36 

61 

71 

64 

135 

Incidence  per  1,000  - 

438 

336 

372 

480 

338 

400 

Unvaccinated  - 

26 

34 

60 

65 

64 

129 

Incidence  per  1,000  - 

660 

596 

618 

802 

790 

796 
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Map  of  Leicester  showing  Houses  invaded  by  Small  Pox  1892- 93 


To  t  'nrf  fKijqe  66. 


VACCINATION  COMMISSION. 


APPENDIX  VII. 


TO  THE 

FINAL  REPORT 

OF  THE 

ROYAL  COMMISSIOJf  OJST  VACCINATION. 


REPORT  TO  THE  COMMISSION 

OP 

Dk.   SIDNEY  COUPLAND, 

ON  THE 

OUTBREAK  OF  SMALL-POX 

IN  THE 

CITY  OF  GLOUCESTER 

IN 

18  9  5—9  6. 


IPmcttteli  to  totff  Monu»  of  pariiatnent  fip  (jromtitanu  of  Wftv  Mm^tv* 


LONDON: 

FEINTED  FOE  HEE  MAJESTY'S  STATIONEEY  OFFICE, 
BY  EYEE  AND  SPOTTISWOODE, 

PRINTERS  TO  THE  QUEEN 'S  MOST  EXCELLENT  MAJESTY. 


And  to  be  purchased,  either  directly  or  through  any  Bookseller,  from 

EYEE  ANu  SPOTTISWOODE,  East  Harding  Street,  Fleet  Strekt,  E.G.,  aud 
32,  Abingdon  Street,  Westminster,  S.W.  ;  or 

JOHN  MBNZIES  &  Co.,  12,  Hanover  Street,  Edinburgh,  and 
90,  West  Nile  Street,  Glasgow;  or 

HODGES,  FIGGIS,  &  Co.,  Limited,  104,  Grafton  Street,  Dublin. 

1897. 

[0.--8613.]       Frice  7s. 


CONTENTS. 

Page 

Introduction         -  -..-.---__3 

Part  I. — The  Sanitary  and  Zymotic  History  of  Gloucester  : — 

§1.  General  Description  of  the  City  of  Gloucester.    Registration.    Sub-districts.    Area        -  14 

§  fi.  Water  Supply  and  Drainage.  Changes  incurred  qn  Extension  of  City  Boundaries  in 
1875.  Sources  of  Water  Supply.  Water-Courses :  Twyver,  Sudbrook,  Tweeubrook. 
The  Three  Sewage  Outfalls.    Alleged  Influence  of  Defective  Drainage  on  Small-Pox     -  15 

§  3.  Population.    Birth-rate.    Death-rate.    Comparative  Population  Density  in  the  Districts  -  19 

§  4.  Zymotic  Diseases.     Statistics  for  1875-94.    Relative  Prevalence  and  Mortality  of  the 

Chief  Zymotics.    Annual  Variations.    Small-Pox,  1875  to  1894  -  -  -  20 

§  5.  Procedure  adopted  in  dealing  with  Small-Pox        -         i  -i  -  -  -  -    -  23 

§  6.  The  Hospital  for  Infectious  Diseases  (Stroud  Road).    Extension  in  1896.  Supplementary 

Hospital  at  Hempstead     -  -  -  -  -  -  -23 

§  7.  Vaccination  in  Gloucester  before  and  during  the  Sraall-Pox  Epidemic.  History  of  steps 
taken  by  Sanitary  Committee  and  Board  of  Guardians.  Appointment  of  Vaccination 
Committee.  The  Vaccination  Census  and  House-to-House  Visitation.  General  Results 
of  the  Action  of  the  Authorities        -  -  ■  -  -  26 

§  8.  The  District  Nursing  Society  30 

Addendum  :  The  Small-Pox  Epidemic,  1873-75        -  -  -  -  -  32 

Part  II. — Small-pox  at  Gloucester,  1895-96  : — 

§  9.  The  Outbreak  of  Small-Pox,  1895-96.  Early  History  of  Outbreak,  June  to  Wovember, 
1895.  Progress  of  the  Epidemic.  Its  great  Extension  in  February.  Favouring  Con- 
ditions of  its  Spread.  Houses  invaded  during  each  Fortnightly  Period.  Number  of 
Cases.    Mortality.    Table  of  Cases        -  --  --  --34 

§  10.  Spread  of  Infection  through  School  Influence.  Children  who  were  probably  infected  in  the 
Public  Elementary  Schools : — Widden  Street  School,  St.  Luke's  School,  Tredworth 
School,  Linden  Road  Scnool,  Ryecroft  School  -  -  -  -  -  118 

§11.  Hospital  Isolation.  Number  of  Cases  removed  to  Hospital.  Comparison  of  Incidence  in 
Houses  from  which  first  Cases  removed  and  those  in  which  they  remained  at  Home. 
State  of  Hospitals  at  Date  of  Inquiry.  Class  of  Cases  under  Treatment.  Hospital  and 
Home  Mortality  compared  -  -  -  -  -  -128 

Part  III. — Small-Pox  and  Vaccination  : — 

§  12.  Age,  Sex,  and  Fatality  of  those  attacked  with  Small-Pox  -  -  -  -  -  137 

§  13.  Type  of  the  Disease.  Relative  Proportion  of  various  Types  during  each  Week  of  the 
Outbreak.  Period  of  greatest  Severity.  Type  of  Attacks  in  respect  to  Age  Incidence. 
Analysis  of  each  Type  in  respect  to  Age  and  Vaccination  Condition: — 1.  Malignant; 
2.  Confluent;  3.  Coherent;  4.  Discrete;  5.  Mild  -  -  -  -  138 

§  14.  Vaccination  Statistics.  Distribution  of  Vaccinated  and  Unvaccinated  Classes  at  various 
Periods  of  the  Outbreak.  Comparison  in  respect  to  Age  Incidence.  The  V^accinated 
Class.  Type  of  Attacks  in — A.  Vaccinated.  List  of  the  Re-vaccinated.  B.  Alleged 
Vaccination.  Type  of  Attacks.  C.  No  Information  as  to  Vaccination.  The  Unvac- 
cinated Class.  Types  of  Attack  in — -A.  Under  Vaccination,  Detailed  List.  B.  Un- 
vaccinated        •  -  -  -  -  -  -  -142 

Part  IV. — Small-Pox  Incidence  (Attack  Rates)  : — 

§  15.  Statistical  Analysis  of  Small-pox  Incidence  in  899  households.  Numbers  exposed  to 
Infection ;  of  those  who  were  Attacked,  and  of  those  who  Died.  Size  of  Households. 
Proportionate  Attack-Rates  and  Case-Mortality.  Age  and  Small-Pox  Incidence.  Attack- 
Rates.  Vaccination  and  Small-Pox  Incidence.  Attack-Rates  in  the  "  Vaccinated  Class  " 
and  the  "  Unvaccinated  Class  "  respectively.  List  of  Invaded  Households,  with  Numbers 
of  Inmates,  and  Reference  to  those  Attacked,  arranged  according  to  their  Vaccination 
Condition.    Analysis  of  Attack-Rates  and  Mortality  in  the  Vaccinated  and  Unvaccinated 


Series,  in  relation  to  (a)  Size  of  Households ;  (b)  Age    -  .  -  ^  -  154 

Previous  Small-Pox  in  those  Exposed  and  Attacked ;  the  Rates  after  Deduction  of 
such 

§  16.  Hospital  Isolation  and  Vaccination  .....  172 

List  of  Houses  known  to  have  been  invaded  by  Small- Pox  during  the  Epidemic       -  -  -  178 

List  of  Plates  and  Maps  illustrating  the  Report  .....  132 


Report  on  the  Outbreak  of  Small-Pox  at  Gloucester,  1895-96. 


INTRODUCTION. 

At  the  request  of  the  Chairman  of  the  Hoyal  Commission  on  Vaccination,  I  Opening  of 
proceeded  to  Gloucester  on  March  30,  1896,  to  make  inquiry  into  an  epidemic  of  ^"quirj. 
small-pox  which  was  then  in  progress  there.  I  found  that  the  epidemic  had  already- 
attained  considerable  proportions,  that  the  hospital  accommodation  had  proved  to  be 
inadequate,  and  that  measures  for  quarantining  infected  households  in  their  homes 
had  been  in  great  measure  abandoned,  owing  to  the  strain  on  the  resources  of  the 
sanitary  department.  The  daily  notifications  which  had  been  coming  in  since  the 
bf^ginning  of  Pebruary  had  reached  the  large  numbers  of  from  20  to  30,  the  trade  of 
the  city  was  seriously  impaired,  the  assizes  had  been  transferred  to  Cheltenham,  the 
hotels  were  deserted,  and  the  professional  classes  were  suffering  greatly  from  the 
disinclination  of  the  country  gentry  to  be  brought  into  contact  with  anyone  from  the 
city.  The  Sanitary  Committee  of  the  Town  Council,  sparing  no  time  or  trouble  in 
its  anxious  and  difficult  task,  was  meeting  every  day,  and  measures  to  extend 
the  hospital  accommodation  were  being  rapidly  pushed  forward,  whilst  a  system  of 
district  nursing  was  in  active  operation  for  the  care  of  the  sick  at  their  homes  under 
the  management  of  a  local  committee.  My  instructions  were  to  ascertain  primarily  Main  objects 
to  what  extent  the  epidemic  had  prevailed,  what  classes  of  the  community  had  been  of  the  in- 
attacked,  and  especially  to  determine  the  incidence  and  fatality  of  the  disease  as 
regards  the  ages  of  those  attacked,  and  their  condition  as  to  vaccination,  ascertaining 
also,  as  far  as  possible,  the  facts  as  to  the  rate  of  attacks  in  each  class  among«;t  those 
exposed  to  infection,  and  the  type  of  the  attack  amongst  the  sufferers.  It  was  clear 
that  to  perform  this  duty  efficiently  would  entail  a  large  expenditure  of  time,  as  it 
would  necessitate  the  personal  visitation  of  every  infected  house,  from  the  beginning 
of  the  outbreak,  as  well  as  of  those  which  were  being  daily  added  to  the  list.  At 
my  suggestion  Mr.  W.  Irving,  of  the  Middlesex  Hospital,  was  requested  to  assist 
me  in  this  work.  He  arrived  on  April  6th  and  remained  at  Gloucester  until  the 
beginning  of  May,  my  own  duties  in  London  compelling  me  to  be  absent  for  three 
weeks  during  this  period ;  after  that  I  was  then  enabled  to  make  a  longer  stay  in 
Gloucester,  and  s  .ibsequently  visited  it  every  week  until  the  middle  of  July,  when 
the  epidemic  subsided.  To  Mr.  Irving  was  assigned  the  duty  to  ascertain  particulars 
concerning  the  members  of  households  infected  by  the  disease,  whilst  I  made  a  point 
of  seeing  for  myself  every  one  of  those  who  was  actually  attacked,  as  well  as  all  who 
had  been  attacked  previously  and  had  survived.  I  desire  here  to  record  my  sense  of 
the  great  assistance  which  was  thus  rendered  to  me  by  Mr.  Irving^  to  whose  records 
I  am  mainly  indebted  for  the  data  dealing  with  the  attack-rates. 

It  should  be  explained  that  this  inquiry  is  confined  to  the  cases  which  occurred  Limitation 
within  the  boundaries  of  the  city  of  Gloucester,  so  that  it  does  not  comprise  the  of  inquiry  to 
whole  of  the  epidemic.    Beyond  the  city  boundary  there  is  a  fringe  of  houses,  "*^* 
especially  on  the  south  and  west,  which  are  within  the  rural  sanitary  district.  During 
the  whole  course  of  the  outbreak  cases  occurred  in  this  suburban  area.    Again,  my 
inquiry  closes  on  July  18tli,  1896,  after  wliicli  date  three  more  cases  were  notified 
within  the  city.    The  total  number  of  cases  dealt  with  in  this  report  amount  to  1,979, 
of  whom  434  were  fatal,  a  mortality  of  21-9  per  cent. 

The  last  occasion  when  an  outbreak  of  small-pox  occurred  at  Gloucester  at  all  Outbreaks  of 
approaching  the  present  in  magnitude  was  in  the  years  1872-75,  to  which  reference  ^^'^^^~Jyqqq 
is  made  in  an  addendum  to  Part  I.  of  this  Report.    That  epidemic  may  be  reckoned  contrasted 
as  commencing  in  May  1873,  from  which  month  to  Pebruary  1875,  deaths  occurred 
every  month,  making  a  total  of  151  for  a  period  of  22  months. 

In  1895-96  there  have  been  434  deaths  from  small-pox  in  a  period  of  13  months, 
or  an  average  of  33  per  month,  as  compared  with  one  of  seven  per  month  in  the 
earlier  outbreak.  Eliminating  the  1895  cases,  for  the  same  reason  as  those  occurring 
in  1872  and  January  1873  are  excluded,  the  contrast  is  made  more  striking,  for  we 
have  on  the  one  hand  in  1896  a  continuity  of  deaths  from  snsall-pox  month  by  month, 
amounting  to  430  within  seven  months,  or  61  per  month,  as  contrasted  with  the 
number  of  seven  per  month,  extended  over  a  period  three  times  as  long.  Assuming 
(which  is  improbable)  that  the  fatality  rate  was  as  high  in  1873-75  as  it  was  in  1896. 
there  would  have  been  at  least  600  to  700  attacked  within  22  months,  say  30  per 
month,  as  compared  with  1,974  attacks  in  seven  months,  or  280,  i.e.,  about  nine  times 
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the  former.  Even  were  the  type  much  milder  in  the  earKer  period,  the  difference 
would  still  be  very  striking. 

Incidentally  I  may  mention  that  the  age-incidence  (fatal  cases  only)  differed  in  the 
two  outbreaks.  In  1873-75,  the  proportion  of  deaths  below  1  year  of  age  was  2-6  per 
cent.  In  1895-96  it  was  14*0  per  cent.  In  1873-75,  at  ages  1  to  10  years,  the 
proportion  of  deaths  was  ol*l  per  cent.  In  1895-96  it  was  50'4  per  cent.  In 
1873-75,  at  ages  10  to  30  years,  the  proportion  of  deaths  was  45-7  per  cent. 
In  1895-96  it  was  12-6  per  cent.  In  1873-75,  at  ages  30  and  upwards,  the  proportion 
of  deaths  was  20*5  per  cent.    In  1895-96  it  was  22-7  per  cent. 

Special  Indeed,  the  most  remarkable  feature  about  this  outbreak,  wherein  it  differs  not 

features  of  only  from  the  previous  one  in  the  same  place,  but  from  most  other  recent  outbreaks 
Outbreak  small-pox  in  other  parts  of  the  kingdom,  has  been  the  enormous  rapidity  with  which 

it  extended,  and  to  this  must  be  added  the  singular  abruptness  with  which  it  ceased, 
and  also  the  large  number  of  children  attacked.  I  was  also  impressed  by  the  severe 
type  of  the  disease,  never  having  met,  in  the  various  inquiries  on  which  i  have  been 
engaged  during  the  past  few  years,  with  so  large  a  proportion  of  malignant  cases,  or 
so  high  a  mortality  as  characterised  this  epidemic. 

The  account  given  in  this  report  of  the  rise  and  progress  of  this  exceptional 
epidemic  shows  that  for  the  first  six  months  of  its  course  it  created  but  little  anxiety. 
The  cases  which  arose  were  traceably  connected  with  one  another  ;  thev  were 
promptly  removed  to  hospital  on  receipt  of  notification,  and  the  system,  now  generally 
*  adopted,  of  "quarantining  "  the  infected  households  was  carried  out  with  efficiency; 
but  the  sanitary  staff  and  the  hospital  accommodation  which  sufficed  for  an  outbreak 
of  such  limited  dimensions  could  not  be  expected  to  cope  with  that  which  soon 
developed.  "Whilst  from  June  to  December  there  bad  been  only  27  cases,  in  January 
there  were  as  many  as  52 ;  but  even  this  increase,  although  adding  to  anxiety,  was 
not  beyond  the  resources  then  at  the  disposal  of  the  authorities.  There  had,  too, 
been  some  fluctuations  in  the  weekly  returns,  which  gave  hopes  that  the  city  might 
yet  escape  a  severe  visitation.  However,  in  the  middle  of  Eebruary,  there  was  a 
striking  exacerbation,  the  numbers  notified  rising  in  the  week  ending  February  22 
to  43,  as  against  nine  in  the  previous  week,  the  total  for  the  month  being  145.  This 
increase  was  due  to  the  fact  that  within  a  few  days  of  one  another  about  40  children 
attending  the  Widden  Street  Infants'  School  were  attacked,  and  it  will  be  seen  from 
the  particulars  given  in  the  report  that  there  is  good  ground  for  believing  that  shortly 
afterwards  other  of  the  public  elementary  schools  similarly  served  to  disseminate  the 
disease,  until  they  were  closed  by  the  order  of  the  sanitary  authority.  At  any  rate 
the  large  proportion  of  those  attacked  from  the  middle  of  February  to  the  middle 
of  March  were  young  children.  Strenuous  efforts  were  made  to  cope  with  this 
unexpected  influx  of  cases,  the  Stroud  Road  Hospital  was  extended  (there  had  been 
already  appointed  to  it  a  medical  officer  who  had  the  sole  charge  of  the  patients,  with 
the  control  nominally  resting  with  the  Medical  Officer  of  Health)  and  at  the 
beginning  of  March  the  "cholera"  hospital  at  Hempstead,  enlarged  by  the  addition 
of  a  temporary  block,  was  also  thrown  open  for  the  reception  of  patients.  This 
hospital  was  visited  by  another  medical  officer,  and  its  nursing  placed  in  the  sole 
charge  of  ladies  of  the  Clewer  Sisterhood.  Nevertheless  the  accommodation,  now 
amounting  to  200  beds,  proved  wholly  inadequate ;  the  hospitals  became  filled  beyond 
their  normal  capacity,  and  the  strain  imposed  upon  the  staff  must  have  been  very 
great.  For  the  like  reason,  too,  the  administration  of  the  hospital  became  disorganised, 
and  defects  inevitable  to  these  conditions  arose.  The  disease  had  now  obtained  a 
footing  in  the  city  which  rendered  it  beyond  control ;  the  increasing  numbers  who 
remained  in  their  homes  served  to  keep  up  foci  of  contagion,  which  resulted  in  some 
quarters  both  in  the  south  and  west  of  the  town  being  visited  to  a  disproportionate 
extent,  so  that  in  some  streets  hardly  a  house  escaped  the  disease.  In  March  there 
were  604  fresh  cases,  in  April  733,  in  May  283,  and  in  June  122.  It  was  somewhat 
remarkable  to  observe  how  suddenly  the  outbreak  subsided,  for  in  July  (to  the  18th) 
there  were  only  13  cases,  and  after  that  time,  i.e.,  after  the  period,  covered  by  this 
report,  there  were  only  three  more  cases,  the  last  notification  being  on  July  25. 

Amongst  the  leading  agencies  which  operated  to  cause  this  widespread  epidemic, 
whereby  it  may  be  computed  about  1  in  20  of  the  population  have  suffered,  must  be 
reckoned  in  the  first  place  the  invasion  of  the  schools  referred  to.  It  is  impossible 
to  ignore  the  fact  that  these  children  must  have  been  peculiarly  susceptible  to  the 
contagion  of  small-pox,  and  no  one  at  all  conversant  with  the  data  of  small-pox 
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outbreaks  can  doubt  that  if  these  children  had  been  vaccina,ted,  so  many  (if,  indeed, 
any)  of  them  would  have  been  attacked  by  the  disease.* 

it  is  equally  certain  that  the  mortality  which  ranged  so  high  amongst  these  children, 
and  which  went  far  to  prejudice  the  people  with  regard  to  hospital  treatment,  would 
have  been  almost  wholly  limited  to  adults.    Eor  my  own  part,  and  viewing  the 
subject  with  as  impartial  a  mind  as  I  can,  the  conviction  is  forced  upon  me  that 
Gloucester  would  not  have  suffered  as  it  did  had  its  child  population  been  vaccinated. 
To  my  mind  it  seems  a  wilful  shutting  the  eyes  to  this  patent  fact  to  assume,  as  has 
been  done,  that  insanitary  conditions  were  responsible  for  the  outbreak  in  general, 
and  for  this  school  invasion  in  particular.    Again,  I  must  record  my  testimony  to 
the  manner  in  which  the  medical  officer  and  nursing  staff  discharged  their  duties  in 
respect  to  the  care  of  the  patients  under  their  charge.     Certainly  I  myself  saw 
nothing  at  any  of  my  visits  which  could  be  ascribed  to  negligence  in  treatment. 
That  their  task  was  no  light  one,  far  heavier  indeed  than  ought  to  have  been  imposed 
upon  them,  is  manifest  from  the  fact  that  during  the  month  of  March  the  hospital 
was  crowded  with  severe  acute  cases  of  young  children  requiiing  constant  and  careful 
attention.    I  mention  this  in  justice  to  them,  although  it  was  no  part  of  my  mission 
to  inquire  into  measures  of  treatment.    It  was  most  unfortunate  that  the  decision  to 
improve  the  administration  of  the  hospital  was  not  taken  earlier ;  not  that  it  would 
have  been  possible  to  have  averted  the  mortality  of  the  children,  but  that  the  work 
in  the  hospital  might  then  have  been  better  organised,  and  laxities  unavoidable  from  a 
limited  staff  and  ever  rising  influx  of  patients  avoided.     It  is  possible  that  the 
hope  was  entertained  that  by  an  attempt  to  isolate  every  case  as  it  arose  the  epidemic 
might  be  checked,  but  this  attempt  only  resulted  in  filling  the  hospital  beyond  its 
capacity  and  overburdening  a  too  restricted  staff.    The  hospital  which,  as  regards  its 
I  construction  (at  any  rate  the  original  block),  was  not  inferior  to  many  small-pox 
;  hospitals  that  I  have  seen,  and  superior  to  some,  thus  suffered  greatly  in  credit, 
I  and  this  taken  together  voth  the  enforced  retention  in  their  homes  of  the  majority  of 
'  th^caies~aBsing  in  M        and  April,  led  to  the  disinclination  to  enter  it.  Hence, 
when  by  the  end  of  April  the  accommodation  had  been  so  extended  as  to  have  sufficed 
for  the  admission  of  every  case,  and  when,  too  the  staff  had  been  re-organised,  and  the 
whole  arrangements  improved,  there  were  comparatively  few  cases  out  of  those 
notified  which  were  thus  isolated.    A  further  inducement  to  remain  in  their  homes  was 
given  by  the  introduction,  into  the  city  of  a  system  of  hydropathic  treatment  to  which 
allusion  is  made  in  the  body  of  this  report.    Thus,  then,  it  is  clear  that  the  leading 
principle  of  dealing  with  an,  infectious  disease,  namely,  the  effective  isolation  of  the 
attacked,  was  for  the  chief  part  of  the  outbreak  in  abeyance,  and  as  also  the 
quarantining  of  invaded  households  could  no  longer  be  controlled,  but  only  advised, 
the  facilities  for  the  spread  of  the  disease  became  unlimited.    But  whilst  there  can 
be  little  wonder  that  the  epidemic  attained  such  great  proportions,  it  is  certainly 
remarkable  that  it  ceased  so  abruptly.    The  share  taken  in  this  by  the  universal 
adoption  of  re-vaccination  is  difficult  to  estimate,  as  it  was  impossible  for  me  to  obtain 
reliaJjle  data  of  successful  re-vaccination.    It  would  have  heen  interesting  to  have 
ascertained  whether  the  small-pox  attack-rate  in  families  was  in  any  way  relative  to 
the  numbers  re-vaccinated,  but  this  i  have  been  unable  to  determine,  owing  to  the 
fallacies  involved  in  any  such  computation. 

I  propose  now  to  endeavour  to  make  some  comparison  between  the  three  outbreaks 
of  small-pox  which  I  have  had  to  investigate  for  the  Commission,  namely,  that  in  the 
Dewsbury  Union  in  1891-92,  that  in  Leicester  in  1893-94,  and  the  present  G-loucester 
epidemic.  It  must  not,  however,  be  considered  that  these  places  are  comparable  in 
other  respects,  either  in  population,  industries,  sanitary  government,  or  general 
sanitation.  One  thing  thej  had  in  common,  and  that  was  the  relatively  high 
proportion  of  children  who  had  not  been  vaccinated,  a  proportion  which  was  highest 
in  Gloucester,  nearly  as  considerable  in  Leicester,  and  markedly  less  in  the  Dewsbury 
Union. 


Agencies 
which  pro- 
moted the 
spread  of  th<^! 
disease. 
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Comparison 
with  Dews- 
bury (1891- 
92)  and 
Leicester 
(1893-94) 
outbreaks. 


*  This  may  seem  a  gratuitous  assumption,  but  to  myself  it  is  amply  justified  by  facts  coming  under  my 
personal  cognisance.  Thus,  to  take  some  of  the  figures  in  recent  outbreaks  (up  to  the  date  of  completion  of 
my  inquiries  upon  them),  I  find  that  of  3,546  attacks  of  small-pox,  only  85,  or  2*4  per  cent.,  were  in  vaccinated 
children  below  the  age  of  10  years.  In  the  Dewsbury  Union  (1891-92)  the  total  attacks  were  1,029,  44  vac- 
cinated children  under  10  years;  in  Manchester  ( L892-93)  the  figures  are  865  and  11  respectively;  in 
Oldham  (1892-93),  107  and  3  ;  in  Leeds  (1892-93),  200  and  4;  in  Halifax  (1891-92),  330  and  4;  in 
Bradford  (1893),  658  and  17;  in  Leicester  (1893-94),  357  and  2.  Amongst  these  85  cases,  there  was  but 
one  death,  viz.,  at  Dewsbury. 
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Weeldy  Incidence  and  'Fatality. — In  the  Dewsbury  Union  (population,  163,000)  in 
1891-92,  during  a  period  of  70  weeks,  there  were  1,029  small-pox  attacks,  a  weekly- 
incidence  of  14.  In  the  borough  of  Leicester  (population,  180,000)  in  1893-94, 
during  a  period  of  70  weeks  there  were  357  attacks,  a  weekly  incidence  of  five 
attacks.  In  the  city  of  Gloucester  (population,  40,000)  in  1895-96,  during  a  period 
of  58  weeks,  there  were  1,979  attacks,  a  weekly  incidence  of  34  attacks.  Again  at 
Dewsbu.ry  there  were  110  deaths  (mortality,  10"7  per  cent.),  a  weekly  average  of 
1°5 ;  at  Leicester  there  were  21  deaths  (mortality,  5*8  per  cent.),  a  weekly  average 
of  0*3 ;  at  Gloucester  there  were  434  deaths  (mortality  of  21*9  per  cent.)  a  weekly 
average  of  7"5. 

In  Dewsbury  the  deaths  were  to  the  attacks  as  1  to  9,  in  Leicester  as  1  to  17,  in 
Gloucester  as  1  to  4^. 

These  figures  show  that  the  outbreak  in  Gloucester  was  proportionately  more 
extensive,  and  more  fatal,  than  at  the  other  places. 

Age  Incidence  and  Fatality. — At  Dewsbury  224  of  the  attacked  were  under 
10  years  of  age,  in  Jjeicester  109,  in  Gloucester  706,  the  number  of  deaths  being 
respectively  57,  15,  and  280.  Therefore  at  Dewsbury  the  proportion  of  the  whole 
number  attacked  who  were  under  10  years  was  21-7  per  cent.,  in  Leicester  30*5, 
in  Gloucester  35*6  per  cent.  And  the  fatality  of  this  class  was  in  Dewsbury  25*4  per 
cent. ;  in  Leicester,  13*7  per  cent. ;  in  Gloucester,  39*6  per  cent. 

Above  the  age  of  10  years  there  were  at  Dewsbury  805  attacks,  53  deaths ;  at 
Leicester,  248  attacks,  6  deaths ;  at  Gloucester,  1,273  attacks,  154  deaths.  The 
proportion  to  the  whole  number  at  this  age  was,  therefore,  at  Dewsbury,  78*3  per 
cent.,  at  Leicester,  69-5  per  cent.,  at  Gloucester,  64-4  per  cent.  Whilst  the  fatality 
at  this  age  was,  at  Dewsbury,  6*5  per  cent.,  at  Leicester,  2'4  per  cent.,  at  Gloucester, 
12-1  per  cent. 

A  comparison  of  the  age-incidence  of  the  fatal  cases  of  small-pox  at  Gloucester  in  the 
years  1872-75  with  that  of  those  in  the  epidemic  of  1895-96  shows  how  in  the  former 
period  the  proportion  of  deaths  below  the  age  of  10  years  was  far  below  that  amongst 
those  above  that  age,  whereas  in  the  latter  period  these  proportions  were  reversed, 
thus : — 

In  1872-75,  under  10  years,   53  deaths,  or  33    per  cent. 

„  1895-96  „  280       „  64-5 

In  1872-75,  over  10  years,  107       „  67 

„  1895-96  „  154       „  35-5 

A  closer  analysis  shows  further  that  this  divergence  obtains  mainly  in  the  two 
age-periods  of  "  1  to  10  "  and  "  10  to  30,"  for  in  1872-75  the  proportions  of  fatal 
cases  were,  under  1,12;  1  to  10,  21 ;  10  to  30,  46 ;  over  30,  21 ;  and  in  1895-96 
these  proportions  were,  under  1,  14 ;  1  to  10,  50  ;  10  to  30,  13  ;  over  30,  23.  It  seems, 
then,  highly  probable  that  in  the  earlier  outbreak  the  incidence  of  the  disease  upon 
children  over  the  age  of  one  year  was  far  lower  than  in  the  present  epidemi(5, 
where,  indeed,  this  excessive  child-incidence  has  been  one  of  the  most  striking 
features. 

Type  of  the  Disease. — I  have  already  mentioned  incidentally  the  impression  I 
gained  almost  from  the  outset  of  my  inquiry  as  to  the  severity  of  the  cases  in  this 
outbreak.  This  impression  is  verified  by  a  statistical  comparison  of  the  types  of  the 
attacks  here  with  those  in  the  Dewsbury  and  Leicester  outbreaks.  Thus  grouping 
together  the  "  malignant "  and  "  confluent "  cases  on  the  one  hand,  and  the 
"  coherent,  discrete,  and  mild  "  on  the  other,  it  appears  that  in  Dewsbury  26-5  per 
cent,  of  all  attacks,  or  273  cases,  were  of  the  former  more  severe  types  ;  in  Leicester, 
26-8  per  cent.,  or  96  cases ;  in  Gloucester,  43*1  per  cent.,  or  854  cases  (inclusive  of 
three  fatal  "indeterminate"  attacks  in  very  young  infants).  Conversely,  dealing 
with  the  lightest  form  of  all,  those  cases  termed  in  these  reports  as  of  "  mild  "  type, 
it  appears  that  in  Dewsbury  the  percentage  of  the  whole  number  attacked  who 
fall  into  this  category  was  27*5,  in  Leicester,  35-5,  and  in  Gloucester,  25*5. 

Invaded  Mouses  and  Attack-rates. — The  number  of  cases  of  small-pox  per  house  was 
larger  in  Gloucester  than  in  either  Dewsbury  or  Leicester.  Thus  in  Dewsbury  there 
were  645  houses  invaded,  1,021  persons  in  them  suffered  from  small-pox,  or  1'6  per 
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house  ;  in  Leicester  193  houses,  320  persons  attacked,  or  1*6  per  house ;  in  Gloucester 
1,098  houses  invaded,  1,979  persons  attacked,  or  1'8  persons  per  house.  Or,  stated  in 
another  way,  in  Dewsbury  34  per  cent,  of  all  invaded  houses  had  more  than  one  case 
of  small-pox  in  them,  in  Leicester  34;2  per  cent.,  and  in  Gloucester  39*4  per  cent. 
I  shall  return  to  these  figures  when  speaking  of  hospital  isolation. 

Information  was  ohtained  at  544  invaded  households  in  Pewshury,  193  in  Leicester, 
and  899  in  Gloucester.  The  numbers  of  their  inmates  amount  in  all  to  8,895  persons 
exposed  to  the  chances  of  small-pox  infection,  of  whom  2,92^4  were  attacked,  giving 
an  attack-rate  of  32'8  per  cent.  .  At  Pewsbury  among  3,000  exposed,  887  were 
attacked,  or  29*5  per  cent. ;  at  Leicester,  out  of  1,234  exposed,  320  were  attacked, 
or  25*9  per  cent. ;  at  Gloucester  out  of  4,861  exposed,  1,717  were  attacked,  or 
85"3  per  cent.  i         I  ,     j  ^ 

At  Ages  under  10  ^mrs.— At  Dewsbury,  of  729  exposed,  203  were  attacked,  or 
27*8  per  cent. ;  at  Leicester,  of  361  exposed,  !  02  were  attacked,  or  28'2  per  cent. ; 
at  Gloucester,  of  1,603  exposed,  641  were  attacked,  or  40*6  per  cent. 

At  Ages  ovei^  10  years. — At  Dewsbury,  of  2,271  exposed,  684  were  attacked,  or 
30'1  per  cent. ;  at  Leicester,  of  873  exposed,  218  were  attacked,  or  24'9  per  cent. ; 
at  Gloucester,  3,258  were  exposed,  1,076  were  attacked,  or  33  per  cent. 

Vaccination  and  Small-I^ox. — In  each  of  these  inquiries  the  greatest  care  was  taken 
to  determine  the  condition  as  to  vaccination  of  those  who  were  attacked  with 
small-pox.    It  was  found  possible  to  range  them  under  five  categories,  namely : — 
1.  The  vaccinated,  those  who  were  known  to  have  been  vaccinated  in  infancy,  and  those 
who  bore  marks  of  this^   A^  sub-class  included  those  who  had  undergone  re-vaccina- 
th(-  be'o-inning'of  the  outbre'ak  was  about  30  beds,  but  by  utilizing  the  other  wards' 
of  the  fev--r  hospital  this  could  be  increased  four-fold;  and  during-  the  period  several 
beds  in  these  latter  wards  came  to  be  occupied.    At  Dewsbury,  where  the  whole  of 
the  infectious  diseases  hospital  was  also  given  up  to  the  reception  of  smali-pox  patients, 
there  were  about  60  beds.    At  Eatley,  which  at  the  outset  was  unproviaed  witfi  an 


beds  by  the  end  of  March,  then  to  316,  the  later  additions  being  never  utilised. 

But  even  where  the  endeavour  is  made  to  isolate  every  case,  a  certain  number  tail 
to  be  so  removed,  as  they  do  not  come  to  the  notice  of  the  authorities  at  first,  and 
there  are  sometimes  refusals  to  go  into  hospital.    Thus,  at  Leicester  as  many  as  30 
cases  of  small-pox  were  not  removed  to  hospital,  at  Dewsbury  five  cases,  wliilst 
at  Batley  where  the  accommodation  did  not  at  first  exist  and  was  later  insufficient, 
as  many  as  302  out  of  a  total  of  545  were  not  removed.     Ein ally,  at  Gloucester 
1,267  out  of  1,979  were  not  removed.    The  following  table  gives  the  numbers 
i'emarjieu- inau'Lue  moi  uauoy  di  ealfo3'^tB^\\a^W^^;cieii'''^yiic^^^fnucd^'''8Y±]^e  compared  with 
so  that  the  combination  of  the  two  does  to  a  certain  extent  diminish  the  fatality  of 
the  strictly  unvaccinated  class. 

The  Vaccinated  Class. — Of  those  attacked  in  Dewsbury,  682  fall  into  this  category, 
or  64-3  per  cent  of  the  whole  number ;  in  Leicester,  199  or  55'8  per  cent ;  in 
Gloucester  1,211  or  61*2.  The  fatality  amongst  these  was  in  Dewsbury  2*7  per  cent. 
(18  deaths),  in  Leicester  I'O  per  cent.  (2  deaths),  in  Gloucester  9'8  per  cent.  (120 
deaths). 

The  Unvaccinated  Class. — In  Dewsbury  367  attacked,  or  35*7  per  cent,  of  the  whole 
number  ;  in  Leicester  158  or  44*3  per  cent. ;  at  Gloucester  768  or  38*8  per  cent.  The 
fatality  in  each  was,  at  Dewsbury  (92  deaths)  25*0  per  cent.,  at  Leicester  (19  deaths) 
12  per  cent.,  at  Gloucester  (314  deaths)  40*8  per  cent. 

These  figures  are  beyond  cavil,  and  prove,  not  only  a  general  concordance  in  the 
relative  mortality  of  the  vaccinated  and  unvaccinated,  but  also  that  the  rate  in  the 
latter  may  range  from  12  to  40  per  cent ;  attaining,  that  is,  a  much  higher  figure  than 
has  been  often  claimed  for  small-pox  in  the  days  prior  to  the  introduction  of 
vaccination.  They  show  also  that  in  the  Dewsbury  epidemic  the  vaccinated  fatality 
was  twice  as  great  as  at  Leicester,  and  at  Gloucester  nearly  10  times  as  great. 
Further,  that  the  unvaccinated  fatality  was  2^  times  as  great  at  Dewsbury  as  at 
Leicester,  and  more  than  3  times  as  great  at  Gloucester. 
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The  following  table  gives  the  analysis  of  the  above  statistics  for  the  several  age- 
periods  adopted  ia  these  reports  : — 


Age. 

Dewsbukt. 

* 

Lbicesteu. 

Glotjcestbr. 

Mean 

Cases,  j 

Deaths. 

Fatality. 

Cases. 

Deaths. 

Fatality. 

Cases. 

Deaths. 

Fatality. 

Fatality. 

Vaccinated. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

■)  month  and  under  - 

1  month  to  1  year 

1  to  10  years  -       -       -  - 

10  to  30  years     -  - 

30  years  and  over  -       -  - 

1 

48 
391 
216 

1 
6 
11 

2- 

1-5 
5- 

2 

114 

83 

2 

2-4 

26 
636 
549 

1 

34 
85 

3-8 
5-3 
15-4 

2-  6 

3-  5 
11-5 

Unvaccinated. 
1  month  and  under 
1  month  to  1  year  - 
1  to  10  years    -          -  - 
10  to  30  years 
30  years  and  over 

6 
22 
147 
169 
22 

6 
13 
37 
27 

9 

loo- 
se- 

2.5-1 

16- 

41- 

6 

101 
47 
4 

2 
13 
3 
1 

33-3 
12-8 
6-4 
25- 

22 
63 
.595 
65 
23 

21 
40 
218 
22 
13 

95-4 
63-5 
36-6 
33-8 
56-5 

96-3 
60-4 
31-7 
18'5 
46-9 

1 

*  In  7  (6  vaccinated  and  one  unvaccinated)  age  not  ascertained. 


In  the  households  of  which  particulars  were  obtained  the  proportion  who  were 
unvaccinated  amongst  those  who  were  attacked  was,  at  Dewsbury  33-1  per  cent. 
(294  out  of  887),  at  Leicester  43-3  per  cent.  (145  out  of  320),  at  Gloucester  35*1  per 
cent.  (604  out  of  1,717) ;  whilst  the  proportion  of  the  unvaccinated  amongst  those 
who  were  not  attacked  was  at  Dewsbury  ll'O  per  cent.  (233  out  of  2,113),  at  Leicester 
24-4  per  cent.  (223  out  of  914),  and  at  Gloucester  6-7  per  cent,  (212  out  of  3,144). 

The  attack-rate  of  the  unvaccinated  was  therefore  at  Dewsbury  55-7  per  cent.,  at 
Leicester  39-4  per  cent.,  at  Gloacester  74  per  cent. 


Age. 

Vaccinated. 

Unvaccinated. 

Both  Classes. 

Per  cent. 

Per  cent. 

Per  cent. 

1  year  and  under 

3-2 

37-3 

33-4 

1  to  10  years         .          -  - 

9-2 

45-4 

34-4 

10  to  30  years 

30-6 

57-4 

33-7 

30  years  and  over  -          -  - 

27-3 

30-0 

27-4 

At  all  ages 

25-9 

46-7 

31-4 

The  various  factors  which  may  contribute  to  influence  the  attack-rate  and 
mortality  of  a  specific  contagious  disease  are  so  numerous  and  complex  that  such  a 
comparison  as  has  been  here  instituted  is  of  comparatively  small  value.  The 
difference  in  locality,  in  the  circumstances  of  the  respective  epidemics,  the  greater  or 
less  facilities  for  the  communication  of  the  disease  among  school  children,  factory 
hands,  or  other  large  sections  of  the  community,  the  amount  of  hospital  accommo- 
dation, the  sanitary  organisation,  and  also,  it  must  be  added,  the  character  of  the 
epidemic  itself,  which  obviously  varies  from  time  to  time,  and  from  place  to  place 
these  are  a  few  of  the  conditions,  which,  quite  apart  from  the  question  of  the  extent 
of  vaccination,  must  operate  more  or  less  powerfully  in  determining  the  degree  to 
which  the  members  of  a  community  invaded  by  small-pox  suffer  from  the  disease. 
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NcTcrtbeless,  some  of  tliese  factors  are  more  tangible  than,  others,  and  althous^h  it 
may  not  ])e  possible  to  attach  to  them  their  relative  importance  in  the  matter,  yet  all 
will  admit  that  they  do  have  some  share,  and  as  they  are  conditions  which  lend 
themselves  to  com^jarison  it  may  be  instructive  to  consider  them.  It  will  have  been 
observed  that  in  almost  all  respects  Leicester  suffered  much  less  than  either  Dewsbary 
or  Gloucester;  the  disease  in  that  town  hardly  ever  assumed  the  true  proportions  of 
an  epidemic,  its  mortality  scarcely  affected  the  death-rate  for  the  year,  and  the  attack- 
rates,  at  every  period  of  life,  and  amongst  the  vaccinated  and  unvaccinated  alike, 
w^ere  below  the  mean  of  the  three  places  taken  together.  Now,  in  one  particular, 
without  a  doubt,  Leicester  does  enjoy  an  advantage  over  either  Dewsbury  or 
Gloucester,  and  that  is  in  respect  to  its  sanitary  government.  It  certainly  cannot 
pride  itself  npon  its  hospital  accommodation,  but  fortunately  for  the  town  that  proved 
to  be  adequate  for  the  comparatively  small  numoer  of  cases  requiring  to  be  admitted 
week  by  w^eek.  The  same  is  indeed  true  of  (he  borough  of  Dewsbury,  but  in  some 
of  the  other  districts  of  the  Dewsbury  Union,  and  notably  in  the  borough  of  Batley, 
the  outbreak  of  small-pox  in  1891-92  attained  proportions  which  rendered  the 
hospital  provision  quite  inadequate.  In  Gloucester  too,  although  the  hospital 
acconiDiodation  sufficed,  so  long  as  the  epidemic  was  at  a  low  level,  it  became 
insufficient  when  in  the  middle  of  February  the  disease  spread  wdth  unwonted 
rapidity,  owing  to  two  large  elementary  public  schools  becoming  infected.  It  need 
hardly  be  said  that  if  by  chance  a  similar  accident  had  befallen  Leicester,  it  too 
would  have  had  its  hospital  accommodation  soon  rendered  insufficient.  There  is  no 
city  in  the  kingdom  which  possesses  anything  approaching  the  isolation  provision 
which  could  suffice  for  a  weekly  incidence  of  small -pox  proportionate  to  the  numbers 
notihed  in  Gloucester  during  the  weeks  of  March  and  April. 

The  amount  of  accommodation  for  small- j)Ox  patients  in  the  Leicester  Hospital  at 
the  beginning  of  the  outbreak  was  about  30  l}eds,  but  by  utilizing  the  other  wards 
of  the  fever  hospital  this  could  be  increased  four-fold;  and  during  the  period  several 
beds  in  these  latter  Avards  came  to  be  occupied.  At  Dewsbury,  where  the  whole  of 
the  infectious  diseases  hospital  was  also  given  up  to  the  reception  of  small-pox  patients, 
there  were  about  60  beds.  At  Batley,  which  at  the  outset  was  unprovided  witii  an 
isolation  hospital,  there  was  provided  temporary  accommodation  for  about  4ii)  patients, 
and  later  for  some  ?>0  more,  the  buildings  being  of  o.n  obviously  makeshift  character. 
At  Gloucester  the  accominodation  was  at  first  limited  to  48  beds,  increa.sed  to  166 
beds  by  the  end  of  March,  then  to  316,  the  later  additions  being  never  utilised. 

But  even  wdiere  tlie  endeavour  is  made  to  isolate  every  case,  a  certain  number  fail 
to  be  so  removed,  as  they  do  not  come  to  the  notice  of  the  authorities  at  first,  and 
there  are  sometimes  refusals  to  go  into  hospital.  Thus,  at  Leicester  as  many  as  30 
cases  of  small-pox  were  not  removed  to  hospital,  at  Dewsbury  five  cases,  wnilst 
at  Batley,  where  the  accommodation  did  not  at  first  exist  and  was  later  insufficient, 
as  many  as  302  out  of  a  total  of  545  were  not  removed.  Einaily,  at  Gloucester 
1,267  out  of  1,979  were  not  removed.  Tlie  following  table  gives  the  numbers 
admitted  into  hospital  in  each  place  in  every  month,  and  it  may  be  compared  with 
the  ])arallel  table  of  the  numbers  of  cases  which  remained  at  their  homes  : — 

Small-pox. — Monthly  Incidence. 


Month. 

Leicester,  1893-94. 

Dewsbury,  1891-92. 

j 

Batley,  1891-92. 

Gloucester,  1895-96. 

1st 

1 

1 

1 

2nd 

6 

4 

yrd  - 

11 

;*> 

8 

3 

4th 

14 

10 

8 

1 

5th  - 

37 

il 

5 

3 

Gth 

54 

5 

2 

7 

7th  - 

18 

6 

12 

8th 

21 

7 

52 

9th  - 

44 

O 

7G 

145 

lOtli 

54 

23 

176 

604 

11th  - 

32 

44 

123 

733 

12t]i 

18 

37 

83 

283 

- 

16 

44 

35 

122 

14th 

7 

31 

16 

13 

1 5th  - 

il 

17 

1 

IGtli 

10 

19 

5 

17tli  - 

o 

7 

2 

357 

265 

545 

1,979 

/  9.5060. 
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Small-Pox  Oases  hemoved  to  Hospital. 


Month. 

Leicester. 

Dewsbury. 



Batley. 

Gloucester. 

1  of 

1 

1 

1 

0 

2 

— 

oru 

11 

O 

5 

3 

I'l 

Q 

O 

1 

1 

OLJJ.  - 

OO 

Q 
O 

2 

6th 

- 

A  Q 

0 

7 

Vth  - 

1  1 

o 

11 

8th 

- 

10 

>7 
1 

48 

9th  - 

38 

2 

20 

121 

10th 

52 

22 

41 

208 

11th  - 

30 

43 

52 

214 

12th 

17 

37 

72 

48 

13th  - 

15 

44 

26 

39 

14th 

7 

30 

15 

9 

15th  - 

8 

17 

1 

16th 

9 

19 

5 

I7th  - 

3 

7 

2 

326 

260 

243 

712 

Small-Pox  Oases  hemaining  at  Home. 


Month. 

Leicester. 

Dewsbury. 

Batley. 

Gloucester. 

1st  - 

2nd 

1 

2  ' 

3rd  - 

3 

4th 

2 

2 

5th  - 

2 

5 

1 

6th 

5 

2 

7th  - 

1 

1 

8th 

6 

5 

4 

9th  - 

6 

56 

24 

lOlh 

2 

1 

135 

396 

11th  - 

2 

1 

71 

519 

12th 

1 

11 

235 

13th  - 

1 

9 

S3 

14th 

1 

1 

4 

15th  - 

3 

16th 

1 

17th  - 

31 

5 

302 

1,267 

In  a  memorandum  on  tlie  Gloucester  outbreak  which  I  prepared  at  the  request  of 
a  memher  of  the  Commission,  with  the  special  object  of  contrasting*  the  facts  as  to 
hospital  isolation  and  sanitary  government  in  Leicester  and  Gloucester,  I  j)ointed  out 
that  in  certain  respects,  undoubtedly,  the  larger  town  was  superior,  as  indeed  might 
be  expected,  not  only  from  its  size  i3ut  from  the  great  attention  which  it  has  for  many 
years  paid  to  sanitation.    Yet,  in  regard  to  the  actual  health  of  the  two  places,  as 
judged  by  the  prevalence  of  zymoiics,  the  important  elements  of  drainage  and  water 
supply,  and  also  in  that  of  provision  for  hospital  isolation,  there  is  not  much  to  choose 
between  them,  having  regard  to  their  relative  populations.    It  is,  however,  to  my 
mind  a  very  important  matter,  especially  in  times  of  epidemic,  that  the  Medical 
Officer  of  Health  should,  as  in  Leicester,  be  in  such  a  position  as  to  be  enabled  to 
devote  all  his  time  to  the  sanitary  service.    It  is  at  such  times,  especially,  that  the 
value  of  having  an  independent  officer  for  this  purpose  can  be  best  appreciated.  It 
is  neither  fair  nor  just  to  expect  that  one  whose  time  and  attention  are  necessarily 
diverted  by  the  calls  of  private  practice  can  be  able  to  do  as  much  public  work  as 
will  one  not  so  engaged.    With  a  Medical  Officer  of  Health  in  responsible  authority, 
and  occupied  solely  with  his   official  duties,  it  is  not   likely  lhat  the  hospital 
would  have  become  so  overcrowded,  and  its  management    so    chaotic ;   for  he 
would  have  been  free  to  take  over  its  full  charge,  and  would  have  seen  that  its 
organisation  needed  the  improvement  that  was,  in  fact,  subsequently  effected.  At 
Leicester,  where  the  medical  officer  is  independent  of  private  practice,  it  is  possible 
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for  him  to  keep  himself  in  personal  touch  with  all  small-pox  cases,  to  trace  oat  their 
individual  history,  and  to  have  medical  char£,^c  of  them  in  the  hospital,  which  is 
wholly  under  his  direction.  But  it  must  he  admitted  that  even,  in  Leicester,  with  its 
comparatively  limited  niimher  of  cases,  the  greater  part  of  the  time  of  its  ahle  and 
energetic  medical  officer  was  taken  up  by  attention  to  the  cases  of  small-pox,  so  that 
it  is  clear  that  if  Leicester  had  been  visited  with  an  epidemic  of  similar  severity  as 
was-  Grloucester,  it  too  would  have  been  overwhelmed  by  the  magnitude  of  the  work 
required  to  cope  with  the  outbreak.  The  same  applies  to  the  sanitary  service  of  the 
two  places.  This  is  admittedly  superior  in  Leicestev,  and  during  the  small-pox 
outbreak  there  it  was  possible  for  every  infected  house  to  be  visited  by  an  inspector 
once  a  day  for  the  fortnight  of  "  quarantine,"  a  duty  'tvhicli  also  was  performed  in 
Gloucester  until,  with  the  great  multiplication  of  these  infected  centres,  it  became 
quite  impossible  to  carry  it  on.  Would  not  the  same  inability  have  occurred  at 
Leicester  had  its  epidemic  been  of  similar  proportions  ?  Eor  if  we  take  as 
approximate  proportions  the  population  of  the  two  places  to  be  as  4  to  1  {i.e., 
Leicester,  180,000;  Gloucester,  40,000),  the  numbers  of  the  attacked  in  the  lOtli, 
11th,  and  12th  months  would  have  been  at  Leicester,  2,416,  2,932,  and  1,132 
respectively,  instead  of  54,  32,  and  18  ;  whilst  further,  if  there  had  been  at  Leicester 
a  similarly  proportionate  number  removed  to  hospital  as  there  were  at  Gloucester, 
these  admissions  would  for  the  10th  and  11th  months  have  had  to  rise  to  832  and 
856,  figures  very  far  beyond  the  accommodation  available,  which,  too,  would  have 
needed  a  staff  of  nurses  and  medical  attendants,  as  well  as  buildings  that  would 
have  taxed  the  resources  of  Leicester  to  an  even  greater  extent  than  happened  at 
Gloucester. 

I  have  thought  it  well  to  draw  this  parallel,  because,  in  my  opinion,  it  is  easy  to 
exaggerate  the  part  played  in  the  control  of  epidemics  by  even  the  best  sanitary 
organisation.  In  every  epidemic  cases  occur  unknown  to  the  authorities  until  they 
have  widened  the  area  of  infection  by  communicating  the  disease  to  others,  and 
when,  as  happened  at  Gloucester,  this  widening  of  the  area  was  due  to  the  simul- 
taneous infection  of  school-children,  no  sanitary  authority  could  coatrol  its  spread. 
I  believe  I  am  right  in  saying  that  during  the  Leicester  outbreak  the  one  thing  that 
gave  rise  to  most  anxiety  on  the  part  of  the  authorities  was  lest  the  disease  should  be 
imported  into  the  public  elementary  schools.  Had  this  happened,  and  it  was  accident 
rather  than  foresight  that  averted  its  happening,  there  is  no  reason  at  all  for  doubting 
that  the  larger,  better  organised,  and  better  equipped  community  might  not  have 
suffered  to  a  parallel  extent.  I  believe  that  I  pointed  out  this  in  the  memorandum 
referred  to,  and  I  think  it  is  a  consideration  which  ought  not  to  be  lost  sight  of  in 
any  endeavour  to  contrast  the  experiences  of  Leicester  in  1893-94  with  those  of 
Gloucester  in  1895-96. 

To  sum  up  the  main  conclusions  which  seem  to  flow  from  this  investigation  : —  Conclusions 

_        _  _  _  _         derivea  irom 

1.  The  epidemic  of  smail-pox,  which  during  1895  had  been  comparatively  slight  this  inquiry, 
and  mild,  assumed  serious  proportions  in  the  m.onths  of  February  to  April  1896,  not 

only  in  the  numbers  who  were  attacked,  but  in  the  high  rate  of  fatality,  and  the 
undue  proportion  of  cases  of  confluent  and  malignant  type. 

2.  The  main  reason  for  the  rapid  extension  of  the  disease  was  the  almost  simul- 
taneous invasion  of  many  homes  through  children  who  were  infected  whilst  attending 
certain  of  the  public  elementary  schools. 

3.  Another  reason  for  the  spread  is  to  be  found  in  the  inadequacy  of  the  provision 
for  hospital  isolation,  and  the  enforced  abandonment  of  systematic  "quarantine" 
inspection,  both  conditions  being  due  to  the  enormously  rapid  increase  of  the  attacked, 
and  of  the  houses  invaded  hj  small-pox. 

4.  The  outbreak  might  ])robably  liave  subsided  earlier  had  it  not  been  for  the  fact 
that  reluctance  to  enter  the  hospital  became  so  general.  Amongst  the  reasons  which 
conduced  to  these  refusals  to  avail  themselves  of  this  isolation  the  tuost  potent  seems 
to  have  been  the  high  rate  of  fatality  amongst  the  hospital  patients  in  the  week«: 
that  the  building  was  most  crowded.  This  disproportionate  fatality  is  to  be  ascribed 
to  the  equally  disproportionate  severity  of  the  type  of  cases  admitted  into  the  hospital 
during  this  period, 

5.  A  further  reason  for  the  spread  and  conthiuaDce  of  the  epidemic  may  be  fouad 
in  the  position  of  the  iiospital  (many  houses  having  been  built  in  its  vicinity  of  late 
years),  and  the  lack  of  control  in  its  administration.  On  the  other  hand  the  conditions 
obtaining  in  the  streets  and  dwellings  most  affected  were  of  themselves  such  as  to 
sufficiently  account  for  the  dissemination  of  the  disease  by  direct  contagion. 

B  2 
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6.  There  is  no  sufficient  evidence  to  suppovt  the  contention  that  defective  drainage 
or  other  insanitary  condition  was  responsible  for  the  development  of  the  disease  and 
for  its  disproportionate  incidence  in  tiie  South  Hamhit.  But  the  conditions  which 
favour  contagion  wore  alrandantly  present,  especially  the  retention  of  a  large  pro- 
portion of  cases  within  their  homes,  and  in  may  instances,  also,  the  impossibility  of 
isolating  the  attacked  within  the  house. 

7.  feature  which,  as  well  as  the  exceptional  fatality  and  severity,  characterised 
this  outbreak  was  the  excessively  disproportionate  incidence  of  the  disease  upon 
young  children.  Of  the  whole  number  attacked  (1,979)  there  were  706  under  10 
years,  or  35-7  per  cent.  Of  the  fatal  cases  (434)  there  were,  in  this  age-period,  280 
or  64 '5  per  cent. 

8.  Of  these  706  children,  only  26  were  "  vaccinated  "  (including  one  vaccinated 
three  weeks  before  attack,  and  one  who  presented  no  marks  of  an  alleged  primary 
vaccination  in  infancy),  whilst  of  the  remainder  80  were  "undergoing  "  vaccination 
when  attacked,  the  vaccination  having  been  performed  within  14  da.ys  of  the  onset. 

9.  This  proportion  of  vaccinated  and  un vaccinated  amongst  the  attacked,  26  to 
680,  or,  for  every  100,  vaccinated  4  (nearly),  unvaccinated  96,  may  be  compared 
with  the  proportions  of  the  same  ages  and  classes  amongst  those  exposed  to  infection. 
According  to  the  data  collected  from  899  households  there  were,  under  10  years  of 
age,  1,603,  of  v»^hom  272  were  vaccinated  1,331  unvaccinated,  or,  for  every  100, 
17  vaccinated  to  83  unvaccinated. 

10.  There  is  no  escape  from  the  conclusion  that  the  heightened  mortality  and 
severity  of  the  epidemic  were  greatly  due  to  so  large  a  proportion  of  tmvaccinated 
children  being  attacked,  for  : — 

[a.)  The  case-mortality  under  10  years  of  age  was  39*6  per  cent.,  amongst  the 
vaccinated  3*9  per  cent.,  amongst  the  unvaccinated  41  per  cent.  Had  the 
fatality  remained  in  each  class  the  same  as  obtained  for  the  whole  number 
at  this  age.  there  should  have  been  11  vaccinated  deaths,  and  269  unvac- 
cinated. Or  had  the  rate  been  that  which  actually  obtained  amongst  the 
"  vaccinated  "  there  should  have  been  only  26  unvaccinated  deaths  instead 
of  279,  whilst  per  contra,  had  the  unvaccinated  rate  been  general,  the 
vaccinated  deaths  should  have  been  11. 

(/;.)  The  disparity  is  quite  as  marked  when  the  type  of  the  attack  is  contrasted. 
Eor  of  507  cases  of  severe  attacks  (malignant,  confluent,  indeterminate) 
there  actually  occurred  only  3  amongst  the  vaccinated.  Had  the  proportion 
obtaining  in  the  whole  number  been  here  maintained  (4  to  96)  there  should 
have  been  nearly  21  vaccinated  attacks.  Or  it  v.^e  take  the  mild  attacks 
only,  there  were  48  at  these  ages,  of  which  17  were  amongst  the  26  vac- 
cinated subjects.  There  ought  to  have  been  only  2  had  the  ratio  between 
vaccinated  and  unvaccinated  obtained  here  as  it  did  for  the  whole  number 
attacked. 

-Again,  at  the  "vaccinated  rate"  (11*5  per  cent.)  the  severe  cases  amongst  the 
unvaccinai;ed  should  not  have  exceeded  82,  whilst  at  the  "  vaccinated  rate  "  also 
(65*4  per  cent.)  the  unvaccinated  should  have  yielded  444  mild  cases  instead  of  31. 

Similarly,  if  the  "  unvaccinated  rates  "  had  obtained,  there  should  have  been  19 
instead  of  3  severe  attacks  amongst  the  26  vaccinated  subjects  and  only  1  mild 
case  instead  of  17. 

Indeed  in  whatever  way  the  question  is  regarded  it  is  beyond  dispute  that  small- 
pox in  the  vaccinated  at  this  period  of  life  is  comparatively  infrequent  (in  Gloucester 
the  attack-rate  was  8*8  as  compared  with  30*2  in  the  same  class  at  ages  10  years 
and  up^'ards),  and  that  in  those  who  are  attacked  tlie  disease  is  mostly  of  the 
mildest  form,  whereas  amongst  the  unvaccinated  at  this  age  the  majority  of  attacks 
are  severe. 

11.  Erom  which  considerations  it  follows  that  in  the  epidemic  here  under  notice 
the  severity  of  the  disease,  its  high  mortality,  and  its  propagation  were  influenced 
and  promoted  by  the  unduly  large  proportion  of  unvaccinated  children  who  were 
exposed  to  infection  and  who  were  infected. 

12.  As  regards  small-pox  in  the  "re-vaccinated"  it  will  be  observed  that  in  no 
fewer  than  190  instances  were  individuals  attacked  who  were  said  to  have  been 
vaccinated  more  than  once.  The  evidence  of  re-vaccination,  however,  is  seldom  as 
definite  as  is  that  aiforded  by  a  successful  primary  vaccination,  whilst  many  persons 
acknowledge  that  their  re-vaccination  "  did  not  take."  This  negative  result  of  the 
operation  was  admitted  in  62,  yet  it  was  not  possible  to  say  of  the  remainder  that 
they  had  all  been  successfully  re- vaccinated.    Again  in  86  individuals  the  re- vaccina- 
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tion  had  been  done  within  so  short  a  period  of  the  onset  of  small-pox  as  hardly  to  be 
regarded  as  of  any  influence.  In  point  of  fact  there  were  only  seven  persons,  all  of 
whom  had  discrete  or  mild  attacks  (includins  one  "inoculated,")  whose  rc-vaccination 
had  been  effected  within  from  three  months  to  1-f  days  of  the  attacks.  In  the 
remaining'  35  the  re-vaccination  in  several  dated  back  for  many  years. 

13.  Lastly,  it  is  not  unlikely  that  had  Gloucester  been  better  equipped  for  the 
emergency,  had  its  sanitary  organisation  been  more  on  a  level  with  what  should  be 
the  rule  in  cities  of  its  importance,  the  epidemic  might  not  have  attained  such 
proportions.  Nevertheless  it  must  in  fairness  be  remembered  that  the  hospital 
accommodation  for  infectious  diseases  at  the  time  of  this  outbreak  was  not  actually 
inferior  to  that  recognised  as  normally  adequate  for  a  place  of  its  size  (one  ])ed 
per  1,000  of  population),  although  I  am  far  from  thinking  that  in  this  matter 
sufficient  provision  is  generally  made.  A  permanent  building,  with  a  resident  medical 
and  nursing  staff,  ought  to  exist  in  every  sanitary  area.  In  this  case  the  excep- 
tionally sudden  outburst  of  the  disease,  which  spread  with  the  violence  of  measles 
among  the  young,  rendered  nugatory  all  the  efforts  of  the  authorities  to  cope 
with  it,  and  these  very  efforts  to  attempt  general  isolation,  when  the  means  for 
such  a  measure  l)ecame  inadequate,  led  unfortunately  to  conditions  that  tended 
to  neutralise  the  effect  of  the  extended  provision  which  eventually  was  made. 

In  conclusion,  I  desire  to  express  ray  thanks  for  the  assistance  rendered  me  in  this 
prolonged  inquiry  by  the  authorities  and  officers  concerned,  to  Mr.  A.  Woodward, 
the  chairman  of  the  sanitary  committee,  Dr.  Campbell,  the  medical  officer  of  health, 
Mr.  Eead,  the  city  surveyor,  Mr.  G.  S.  Blakeway,  the  town  clerk,  Mr.  Mayer,  the 
clerk  to  the  board  of  guardians,  Mr.  Pitt  and  Dr.  Brooke  of  the  !Small-Pox  Hospital, 
Mr.  Ohner,  the  sanitary  officer,  and  to  all  who  furnished  me  with  informatiC'U  which 
has  enabled  me  to  compile  the  following  report. 

SIDNEY  COTJPLAND. 

London,  December  1896. 
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The  City  of 
Gloucester. 


Registratiou 
districts. 


§  1.  Geneeal  Description  of  G-loucester. 

The  present  boundaries  of  the  City  of  Gloucester  were  fixed  in  the  year  1875,  when 
a  considerable  extension  took  place,  many  small  local  authorities  being  merged  into 
one.  T\^ithin  the  last  few  years  many  new  houses  have  been  erected  just  beyond 
the  urban  limits,  particularly  to  the  south  and  east.  Tliis  suburban  area  is  under  the 
county  administration,  but  as  it  practically  merges  into  the  city,  with  which  it  is 
continuous,  the  time  seems  to  be  approaching  when,  for  administrative  purposes,  it 
may  become  necessary  still  further  to  extend  the  city  limits.  The  present  inquiry 
into  the  outbreak  of  small-pox  deals  only  with  the  cases  notified  to  the  urban 
authoi  ity,  and  takes  no  count  of  those  arising  in  houses  beyond  its  area  ;  but  it  must 
be  understood  that  several  cases  occurred  in  these  outlying  portions  of  the  district, 
which  were  notified  to  the  Rural  Sanitary  Authority.  In  all  that  follows  reference  is 
limited  to  the  urban  district  only,  i 

The  urban  district  is  divided  into  four  registration  sub -districts,  viz.,  Kingsholm, 
St.  Nicholas,  South  Hamlet,  and  St.  John  Baptist.  These  divisions  are  of  varying 
extent.  By  far  the  largest  is  the  South  Hamlet,  which  includes  about  one-half  the 
total  area,  and  extends  to  the  north  beyond  a  line  drawn  from  east  to  west  across  the 
centre  of  the  city.    Tlie  respective  acreage  is — 

I. — Kingsholm       -  -  »  -    265  acres. 

IL-^-St.  Mcholas        -  -  -       -    352  „ 

III.— South  Hamlet  -  -  -  -    700  „ 

I.V.— St.  John  Baptist      -  -       -       -    126  „ 

The  Kingsholm  sub-district  occupies  the  north-east  portion  of  the  city,  and  is 
comparatively  slightly  built  over ;  the  Wotton  County  Lunatic  Asylum,  the  Union 
Workhouse,  the  stations  of  the  Great  Western  and  Midland  Railways  and  the  Cattle 
Market  are  all  within  this  area,  which  is  bounded  on  the  east  by  the  London  Road 
and  on  i]te  south  by  the  Twyver  Brook. 

St.  Nicholas.  Tlie  Sf.  Nicholas  sub-district  is  an  irregular  area  embracing  the  thinly  peopled 
northern  part  of  the  city,  containing  large  detached  residences  and  gardens,  and  two 
large  open  spaces ;  it  extends  also  to  the  north-west  extremity  of  the  city  beyond  the 
River  Severn,  and  comprises,  therefore,  the  cathedral  and  some  of  the  most  densely 
crowded  courts  and  alleys  that  lie  between  Westgate  Street  and  the  river  on  the  one 
side,  and  the  cathedral  precincts  on  the  other. 

The  South  Hamlet  is  bounded  on  the  east  by  the  main  line  of  the  Great  Western 
Railways  and  is  traversed  by  the  Midland  Railway,  which  joins  on  to  the  former  at 
the  south-east  angle  of  the  district.  As  stated,  this  district  occupies  more  than  one- 
half  of  the  city,  contains  a  large  open  space — the  Park—its  main  roads  being  Barton 
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Street  running  eastwards.  tl,io  Bristol  Ejoad  southwards,  and  tlie  Stroud  Road  soutli- 
eastwards.  The  Gloucester  and  Berkeley  Canal  partly  hounds  it  on  the  west,  and 
partly  crosses  the  westernmost  angle  of  the  district  (Llauthony  Priory). 

The  ^S';^.  John  'Baptist  sub-district,  smallest  in  area,  but  densest  in  population,  St.  John 
contains  the  heart  of  the  city.  Irregular  in  area,  it  extends  to  the  north,  enclosing  ^'^P^"'*- 
some  of  the  older,  crowded  streets  which  lie  between  the  London  Boad  on  tlie 
east  and  Kingsliolm  Boad  on  the  west,  whilst  it  embraces  many  of  the  smaller  and 
older  streets  which  cluster  around  the  Cross  (the  highest  point  of  the  city)  and  the 
four  main  roads — Northgate,  Westgate,  Southgate,  and  Eastgate — that  diverge  from 
this  spot. 

§  2.  Water  Supply  and  Drainage. 

Por  the  past  20  years  the  questions  of  water  supply  and  drainage  have  been 
constantly  before  the  minds  of  the  people  of  Gloucester.  The  reason  of  this  is 
simple.  In  the  year  1875  the  boundaries  of  the  city  were  extended  considerably, 
and  the  added  districts  v/ere  notoriously  deficient  in  j^roper  drainage,  whilst 
they  took  their  water  from  surface-wells  in  the  gravel  beds  which  underlie  the 
greater  portion  of  that  district,  the  water  of  these  wells  being  proved  by  analysis 
to  be  contaminated  with  organic  impurity,  probably  derived  from  the  leakage  of 
defective  drains. 

In  the  first  Annual  Eeport  to  the  Urban  Sanitary  Authority  (1875)  the  then  Water 
medical  officer  of  health  (Mr.  J.  P.  Wilton)  draws  a  sharp  contrast  in  these  two  ^,"Pp'3' 

•  (I Tell  I) fi*~'''G  or 

respects  between  the  old  city  and  the  added  districts.  The  former,  he  states,  is  the  old  city 
provided  with  an  "elaborate  system  of  drainage  of  a  very  superior  chaj-aeter," 
the  "  water-supply  "  he  characterises  as  "  good,"  but  capable  of  improvement  in  regard 
to  the  occasional  intermittence,  and  to  its  filtration.  Apparently  but  fe»v  wells  were 
in  use  then  in  this  old  part  of  the  city;  on  the  other  hand  he  says  that  one  "could 
hardly  imagine  a  worse  state  of  things  as  to  drainage  and  water  supply  "  than  that 
which  existed  in  the  newly  added  districts.  He  had  made  frequent  examinations  of  of  t^^*^ 
the  water  used  throughout  the  whole  of  the  district  east  and  south-east  of  the  town,  ^'^^'^^  ''^Ff-'''; 
and  had  only  found  one  sample  that  was  fit  for  consumption  ;  and  he  describes  th(; 
water  as  being  drawn  from  wells  sunk  in  the  gravel  bed  tljat  underlay  the  whole 
district,  from  near  the  Cemetery  on  the  east  to  Brunswick  Square  on  the  west, 
embracing  the  area  of  Palkener,  Ilegent,  and  Howard  Streets.  Drainage  was  mostly 
into  cesspools  or  by  brick  culverts,  conducting  the  sewage  into  brooks,  part  of  A^'hich 
were  culverted,  but  when  open  were  most  offensive.  The  Twyver  brook,  the  chief 
of  the  three  watercourses  [see  Plate  L),  which  ran  into  the  Severn  from  the  east, 
received  much  of  this  drainage,  and  was  described  as  a  "  constant  nuisance  ";  the 
Sudbrook  also  was  used  as  a  partly  open  drain. 

The  city  authorities  in  taking  over  the  duties  of  the  small  local  boards,  were  thus  Sowenipc 
at  once  confronted  witli  a  condition  of  things  that  was  injurious  to  health,  and  exteubion. 
demanded  immediate  attention.  Works  were  at  once  commenced  to  extend  the  city 
main  sewers,  and  gradually  to  connect  the  old  drains  v.  ith  tlie  new,  and  at  the  same 
time  to  do  away  with  wells  and  connect  houses  with  the  cor])oration  water  mains. 
The  progress  of  this  work  year  by  year  can  be  tiuced  in  the  medical  officer's  annual 
reports,  and  although  it  has  even  noAV  not  been  entirely  etTeeted,  yet  it  is  clear  that 
no  effort  has  been  spared  to  complete  it.  Three  deficiencies  have  been  constantly 
alluded  to  in  these  reports,  namely,  the  inadequate  ventilation  of  the  seAver.s,  their 
imperfect  flushing,  and  the  restricted  water  supply  ;  and  to  a  large  extent  these  iiave 
been  remedied  by  the  erection  of  sewer  ventilating  shafts,  tlie  provision  of  flushing 
boxes  to  the  w.c's  of  houses  that  did  not  previously  possess  tliem,  the  connexion  of 
every  house  with  the  city  sewer  system,  and  of  a-i  increasing  number  with  the  city 
water  supply,  rendering  aa  extension  of  this  inij^erativeiy  necessar}' .  By  tin-  year 
1885  (I  gather  from  the  re]:)orts)  the  connexions  with  the  city  sew.-rs  were  completed, 
but  no  fewer  than  2,528  houses  out  of  a  total  of  7,696  Avere  still  unprovided  with 
flushing  tanks.  By  the  year  189Ji  (the  date  of  the  last  published  re])ort)  it  is  state:l 
that  8,597  out  of  a  total  of  8,893  houses  had  these  flushing  boxes,  whilst  the  number 
of  ventilating  sliafts,  which  was  336  in  1885,  had  increased'to  1,080.  It  could  not  but 
happen  that  these  alterations  should  have  materially  reduced  the  nuisance  arising 
from  the  escape  of  sewer  gas  from  man-holes ;  although  this  still  happens  occasionallv 
it  is  very  much  less  than  formerly,  and  not  worse  than  in  many  a  town  drained  in  a, 
similar  manner.    Allusion  is  made  to  the  escape  of  sewer  gas"^  creating  a  nuisance 
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in  the  reports  of  1877, 1882,  and  1883  ;  it  was  attributed  to  the  lack  of  proper  flushing, 
and  the  accumulation  of  sewage  in  bhe  old  drains.  The  latter  cause  has  practically- 
ceased  10  exist,  and  the  former  has  been  considerably  amended,  although  some  houses 
are  still  without  means  of  proper  flushing.  The  erection  of  ventilating  shafts  has  also 
materially  tended  to  convert  the  street  man -holes  fro.n  outlets  to  inlets.  In  1892  a 
house-to-house  inspection  was  made  with  a  view  of  remedying  defects  in  las 
drainage.  Many  such  defects  were  discovered  and  set  right.  In  that  year  there  were 
still  387  bouses  using  well  water  (there  had  been  1,141  in  1885),  but  by  the  close  of 
1891  this  number  was  reduced  to  141. 

The  sources  of  the  city  water  supply,  at  the  beginning  of  the  present  year,  were 
reservoirs  situated  on  Robins  Wood  Hill,  which  is  an  isolated  off  shot  of  the  Cots  wold 
range  to  the  south-east  of  the  city,  just  beyond  the  boundary,  and  at  "Witcombe,  on 
the  Cotswolds,  5  miles  from  the  city.  The  former  was  the  original  supply;  the 
works  at  "Witcombe  being  commenced  in  1855  and  extended  in  1868.  About 
180  houses  (chiefly  in  Alma  Place,  off  the  Bristol  Eoad),  are  supplied  with  water 
from  a  small  reservoir  (Lysons')  situated  at  Hempsted  to  the  south- vvest  of  the  city. 
The  inadequacy  of  the  total  supply  was  long  ago  pointed  out  in  the  medical  ofiicer's 
reports,  which  showed  that  in  seasons  of  drought  it  would  be  practically  exhausted. 
I  understand  that  such  contingencies  have  occasionally  arisen,  rendering  a  recourse  to 
the  use  of  the  waters  of  the  Severn  necessary.  This  undesirable  remedy  will,  however, 
not  again  be  required.  In  1894  powers  were  obtained  to  increase  the  sources  of 
supply,  and  a  site  at  Newent  nine  miles  to  N.W.  was  secured.  '  The  works  were 
completed  this  year,  and  the  new  water  supply  opened  on  July  1  st,  just  as  the  older 
reservoirs  were  becoming  very  empty  owing  to  the  prolonged  dvy  season. 

I  am  indebted  to  Mr.  Head,  the  city  surveyor,  for  the  following  particulars  of  the 
sewerage  system  in  Gloucester.  He  also  kindly  furnished  me  with  two  maps  showing 
the  watercourses  and  main  sewer  outfalls,  from  which  the  annexed  sketch  plans  have 
been  prepared. 

The  city,  which  lies  on  the  left  bank  of  tbe  Severn,  at  a  point  where  the  river 
makes  an  acute  bend  to  the  east,  is  situated  on  low  ground.  The  highest  point  in  the 
city  is  the  Cross,  whence  proceed,  in  each  direction,  Westgate  Street,  leading  dowm  to 
the  river,  Norlhgate  Street,  from  which  branches  off  Worcester  Street,  passing  on  to 
Kingsholm  to  the  north-west,  whilst  the  main  street  continues  as  the  London  Road 
on  the  north ;  Eastgate  Street,  continued  into  Barton  Street,  leading  eastwards,  and 
Southgate  Street  passing  through  Little  worth  and  continued  to  the  south  in  the 
Bristol  Road,  the  Stroud  Road  passing  from  the  junction  of  these  roads  towards  the 
east.  The  Gloucester  and  Berkeley  Canal  and  Docks,  starting  from  the  centre  of 
the  city  between  Westgate  Street;  Southgate  Street,  and  the  river,  run  directly  south, 
almost  parallel  to  the  Bristol  Road.  On  the  east  the  city  is  bounded  by  the  main 
line  of  the  Great  Western  Railway,  and  the  area  included  between  this  and  the 
Midland  Railway,  which  runs  through  the  city,  crossing  Barton  and  other  streets  by 
level  crossings,  comprises  the  Tredworth  district.  Beyond  this  eastern  boundary  lies 
the  cemetery,  at  the  foot  of  Robins  Wood  Hill.  Most  of  the  new  additions  to  the  city 
and  suburbs  are  in  this  eastern  and  southern  portion,  and  it  is  in  these  directions, 
especially  the  latter,  that  a  further  extension  of  the  limits  of  the  urban  authority  is 
to  be  desired.  At  the  present  time  the  population  of  the  extra  or  sub-urban  area  is 
estimated  at  about  1,700.    It  is  under  the  control  of  the  rural  district. 

Three  w^atercourses  traverse  the  city  from  east  to  west  (Plate  L),  but  only  one  of  them 
is  of  any  size.  This  is  the  Twyver  Brook,  the  northernmost  of  the  three,  which  arises  in 
the  Cotsw^olds,  and  enters  the  city  north  of  Barton  Street;  open  for  certain  distances, 
it  is  carried  in  culverts  through  part  of  the  town,  crossing  the  Market  Place  and 
Northgate  Street,  and  emerging  in  fields  beyond  the  northern  boundary  of  the  city 
to  join  the  Severn.  The  central  watercourse  is  the  Sudbrook,  also  arising  in  the 
Cotswolds,  and  passing  by  Matson  Place  and  Melbourne  Street,  where  it  is  carried  in 
culverts  nntil  the  Midland  Railw^ay  is  crossed,  when  it  is  again  open,  bounding  the 
Spa  Eields  on  the  south,  then  crossing  Southgate  Street,  to  terminate  in  the  canal. 
An  additional  culvert  utilised  in  flood  time,  is  carried  under  the  canal  by  a  syphon 
(9-inch  pipe)  to  open  into  a  \vatercourse  w^hich  ends  in  the  river  above  the  weir. 
Tbe  southern  boundary  of  the  city  is  formed  by  the  small  Tweenbrook,  which  takes 
its  rise  in  Robins  Wood  Hill,  and  is  (jarried  by  a  pipe  into  the  sewer  in  the  Bristol 
Road ;  originally  this  brook  passed  along  the  Bristol  Road  to  a  culvert,  and  thence  by 
the  side  of  the  canal  for  a  distance  o£  420  yards,  when  it  was  conducted  across  the 
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Gloucester.  Plan  showing  Water- Courses. 


Note''.'  The^  hroheny  Tines  indicate  culverts. 


Gloucester  .  Sketch  Plan  of  Main  Sewer  Outfalls. 
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canal  by  a  syphon  to  meet  the  Sudbrook  on  its  way  to  the  river,  but  in  1884,  when 
the  south  sewer  outfall  was  laid  down,  the  right  limb  of  the  Tweenbrook  (it  was 
originally  bifurcate)  was  taken  into  the  Severn,  and  the  syphon  utilised  for  it. 

The  older  portion  of  the  city  was  sewered  in  1852,  and  on  the  extension  of  the  Sewage 
boundary  in  1875  the  sewers  were  extended  by  Mr.  James  Massey,  C.E.,  to  cover  the  outfalls, 
additional  area.    There  are  three  main  lines  of  sewerage,  the  northern,  central,  and 
southern ;  the  two  former  run  from  the  Cross,  and  discharge  side  by  side  in  the  river 
Severn,  south  of  "Westgate  Street.    The  outlets  are  egg-shaped,  4  ft.  6  in.  by  3  ft., 
and  at  each  there  is  a  fall  of  1  in  480. 

"  The  northern  outfall  sewer  (coloured  green  in  Plate  I,)  coinmences  at  the  south-east 
boundary  of  the  city  against  the  Great  Western  E-ailway,  and  runs  in  a  north- 
I  westerly  direction  along  Lower  Barton  Street  to  the  Midland  K-ailway  main  line  level 
crossing.  Prom  thence  it  turns  along  Station  Road.  Camlnidge  Street,  Prince  Street, 
along  another  portion  of  Station  Road,  across  the  Cattle  Market  to  the  '  Spread  Eagle,' 
where  it  picks  up  the  London  Road  and  North  gate  Street  branches ;  through  the 
'Black  Dog'  yard  to  Worcester  Street,  where  it  picks  up  the  Kingsholm  Road 
branch  ;  along  St.  Catherine's  Street  and  Priory  Road  to  Lower  Westgate  Street, 
discharging  into  the  river  at  the  City  Quay.  The  central  outfall  sewer  (coloured  red 
in  Plate  I.),  also  lying  against  the  Great  Western  Railway  on  the  south-east  boundary  of 
the  city,  running  in  a  westerly  direction  along  Adelaide  Street,  Moor  Street,  High 
Street,  Howard  Street,  Midland  Road,  across  the  Midland  E^ailway  main  line  to  Park 
End  Road  ;  across  the  Park  to  Spa  Road,  along  Spa  Road  to  Southgate  Street,  when 
it  picks  up  the  Stroud  Road  branch  and  a  j)ortion  of  the  Bristol  Road  sewer  from 
Philip  Street ;  then  a  short  distance  along  Southgate  Street  to  the  dock  gates  opposite 
the  Albion  Hotel,  skirting  round  the  Victoria  Dock  into  Commercial  Road,  down  which 
it  runs  to  the  quay,  and  along  the  quay  to  where  it  turns  into  the  river  alongside 
the  northern  outfall.  The  southern  outfall,  or  the  south  end  drainage,  constructed  in 
1884,  commences  at  the  southern  boundary  of  the  city  in  the  Stroud  Road,  runs  in  a 
westerly  direction  down  Linden  Road  to  the  Bristol  Road,  when  it  picks  up  the 
remainder  of  the  Bristol  Road  sewer  from  PhilijD  Street  inside  the  city,  and  also  a 
portion,  from  outside  the  city ;  it  then  runs  through  Messrs.  Barkworth  and  Spalding's 
and  Messrs.  Ashbec  and  Sons'  timber  yards  to  the  canal  bank,  where  it  enters  an  old 
culvert — 2  ft.  6  in.  diameter — belonging  to  the  Canal  Company,  and  crosses  under 
the  canal  by  a  syphon  also  belonging  to  the  Canal  Company  ;  from  thence  it  traverses 
open  fields  and  osier  beds  for  a  distance  of  650  yards,  and  discharges  into  the  river  at 
low-water  mark  below  the  Llanthony  Weir. 

"  The  northern  outfall  sewer  is  3,433  yards  in  length,  and  has  a  fall  of  57'60  feet  in 
the  distance,  or  an.  average  gradient  of  1  in  178.  It  commences  with  a  9-inch  pipe  by 
Chequer's  Bridge,  and  discharges  into  the  river  by  a  brick  culvert,  4  feet  6  inches 
by  8  feet. 


"  The  central  outfall  sewer  is  3,000  yards  in  length,  and  has  a  fall  of  43  feet  in  that 
distance,  or  an  average  gradient  of  1  in  209  ;  commencing  in  Adelaide  Street  with 
a  9-inch  pipe,  and  discharging  into  the  river  by  a  brick  culvert,  4  feet  6  inches  by 


"  The  southern  outfall  sewer  is  2,766  yards  in  length,  and  has  a  fall  of  47*26  feet, 
or  an  average  gradient  of  1  in  175 ;  commencing  with  a  9-incli  pipe  m  the  Stroud. 
Road,  discharging  into  the  river  below  the  weir  by  a  brick  culvert,  3  feet  by  2  feet 
3  inches." 

It  will  be  seen  from  Plate  I.  that  the  three  lines  of  sewerage  practically  follow 
the  valley  lines  of  the  three  natural  watercourses ;  the  Twyver,  tlie  Sudbrook,  and 
the  Tweenbrook,  which  originally  traversed  the  city. 

The  T^^eenbrook,  prior  to  1884,  as  stated,  ran  through  a  culvert  along  the  canal 
bank,  and  through  a  syphon  under  the  canal,  dischai-ging  above  the  weir ;  the 
brook  was  stagnant  and  foul  (the  Still  Ditch  it  was  termed),  the  inlet  and  outlet  of 
the  syphon  being  at  the  same  level.  Tho  syphon  was  adapted  to  the  south  end  sewer 
constructed  in  that  year  to  remedy  this  state  of  things.  The  syphon  was  then 
thoroughly  cleaned  out  and  the  outlet  cut  down  3  feet  (3  inches  below  the  inlet,  and 
the  present  outfall  sewer  laid  in  a  nearly  direct  line  to  below  the  weir,  thus  gaining 
a  fall  of  7  feet  from  the  outlet  of  the  syphon  to  low- water  mark  of  the  river. 
"  Another  great  advantage  from  tlie  adoption  of  this  scheme  was  that  it  enabled 
"  the  Bristol  Ptoad  sewer  to  be  divided,  and  made  it  drain  in  both  directions  from 
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"  PMKp  Street,  whereas  previously,  in  1875,  it  was  attempted  to  make  it  drain  all  in 
"  one  direction  from  Alma  Place  to  the  central  sewer  in  Southgate  Street." 

"  Previous  to  1886,  when  the  New  Quay  wall  was  built,  the  northern  and  central 
sewers  had  only  one  outlet,  4  feet  6  inches  by  3  feet,  this  being  again  reduced  below 
low  water  to  an  iron  pipe  30  inches  diameter,  and  the  opportunity  was  taken  when 
rebuilding  the  wall  to  give  each  of  the  sewers  a  separate  outlet  (4  feet  6  inches  by 
3  feet)." 

Small-pox        It  has  seemed  necessary  to  enter  into  these  details  respecting  the  drainage  of 
arid  dram-     Gloucester  because  of  the  opinion,  freely  expressed,  that  the  epidemic  of  small-pox 
'°  '  could  be  ascribed  to  defective  sanitation  arising  from  drainage  imperfections.  This 

has  been  brought  under  the  notice  of  the  Commission  by  Lieut.-General  Phelps,  who 
also  addressed  letters  to  the  public  press  in  the  same  sense,  his  main  contention  being 
that  the  comparatively  bad  drainage  of  South  Gloucester,  as  compared  with  that  of 
North  Gloucester,  accounted  for  the  incidence  of  the  disease  being  mainly  in  the 
southern  half  of  the  city.  These  and  other  statements  impugning  the  drainage,  and 
the  alleged  effect  of  the  high  tide  causing  the  sewers  to  be  blocked,  are  replied  to  by 
the  city  surveyor  in  a  letter  dated  27th  March  1896.  I  have,  moreover,  been  con- 
vinced of  the  practical  absence  of  any  such  reflux  into  the  main  sewers,  and  even  as 
regards  the  syphon  of  the  south  end  sewer  it  is  hydrostatically  impossible  for  such  a 
reversal  of  the  current  to  take  place  except  under  the  most  unusual  combination  of 
circumstances,  viz.,  an  exceptionally  high  tide,  the  flood  season,  and  a  wind  against  the 
stream.  The  highest  flood  in  the  last  18  years  reached  14!  feet  above  low-water  mark, 
and  the  Waggon  Works  (between  the  canal  and  Bristol  Poad)  were  under  water : 
but  even  then  the  syphon  was  6  inches  under  water.  From  my  own  observation  I 
cannot  say  that  I  observed  any  constant  malodorous  emanations  in  the  streets  of  the 
South  Hamlet,  which  in  the  course  of  my  inquiries  I  must  have  traversed  very  many 
limes  ;  but  I  did  on  two  or  three  occasions  receive  complaints  from  the  inhabitants. 
The  exceptionally  dry  season,  and  inadequate  local  flushing,  may  well  explain  such 
intermittent  nuisance,  but  that  there  has'  been  during  the  period  of  the  epidemic  any 
general  or  constant  escape  of  sewer  gas  throughout  the  infected  neighbourhood,  such  as 
would  arise  from  blocking  of  the  main  sewers,  is  certainly  not  the  fact.  Among  the 
infectious  diseases,  the  dissemination  of  which  may  with  fair  certainty  be  a,ccurately 
ascribed  to  sewer  gas  emanations,  small-pox  has  not  yet  found  a  place.  It  would  be  pre- 
sumption to  affirm  that  its  contagion  couJd  not  be  carried  through  drains,  but  far  simpler 
explanations  of  its  spread  are  ready  to  hand.  Of  diseases  which  may  be  termed 
"  pythogenic,"  there  has  been  a  singular  absence  during  the  prevalence  of  small-pox, 
and,  indeed,  a  very  notable  improvement  in  their  amount  within  the  city  paf^i  passu 
with  the  extension  and  improvement  of  the  drainage.  The  idea  that  sewer  gas  has 
had  to  do  with  this  outbreak*  has  in  all  probability  arisen  from  the  fact  that  for 
many  years,  owing  to  the  old  drainage  defects,  the  extended  South  Hamlet  gained 
unenviable  notoriety,  and  I  am  sure  that  Mr.  Pead  is  correct  in  saying  that  "  the 
"  drains  of  the  city  will  compare  favourably  with  those  of  any  other  city  or  town  " 
{see  his  letter  of  27th  March).  He  also  informed  me  that  "  previous  to  1875,  the 
"  districts  which  were  then  added  to  the  city  were  in  charge  of  three  local  boards 
"  who  had  an  elaborate  system  of  shallow  brick  culverts,  varying  from  18  inches 
"  to  2  feet  6  inches  diameter,  laid  along  the  old  ditches  and  draining  into  the  Twyver 
"  and  the  Sudbrook  respectively.  Most  of  them  were  laid  in  the  back  gardens  of  the 
"  houses,  and  in  laying  the  new  sewerage  system,  in  1875,  these  had  to  be  temporarily 
"  connected  wherever  they  were  crossed.  The  consquence  was  that  the  street  man- 
"  holes  and  ventilators  introduced  on  the  new  system  became  outlets  for  the  stinks 


*  "  Gloucester  empties  its  raw  sewage  into  the  River  Severn,  on  which  it  is  built.  This  being  a  tidal  river 
washes  the  sewage  backwards  and  forwards  past  the  city.  The  water  supply  is  short  in  quantity,  and  is 
occasionally  eked  out  by  pumping  water  out  of  the  sewage-polluted  river  into  the  mains.  The  land  on 
which  South  Gloucester  is  built  is  flat,  and  the  gradients  of  the  sewers  inadequate.  Solidified  sewage  lies  in 
them  18  inches  and  2  feet  deep,  and  the  trickle  of  water  over  it  is  insufficient  to  flush  them,  but  enough  to 
keep  up  putrefactive  fermentation.  The  escape  of  the  sewage  gas  resulting  from  this  horrible  state  of  things 
is  provided  for  by  the  man-holes,  which  are  inserted  at  intervals  in  the  streets.  These  loathsome  fumes  are 
being  belched  into  the  streets  night  and  day.  When  the  tides  are  high  they  rush  under  the  ship  canal,  through 
the  inverted  syphons  provided  to  carry  off  the  sewage,  and  cause  the  contents  of  the  sewers  to  be  regurgitated 
through  the  gulUes  into  the  streets.  The  result  is  that  the  small-pox  is  coniined  to  the  areas  drained  by  the 
central  and  southern  sewers  in  which  this  condition  of  things  exists.  It  seems  conclusive  that  the  disease  is 
due  to  a  sewer  malaria,  such  as  prevailed  in  the  palaces  of  kings  in  the  last  century,  when  there  were  cesspits 
in  every  basement  and  sanitation  was  in  the  condition  to  be  seen  in  South  Gloucester  to-day."  Lieut.-Gen. 
Phelps,  in  "  The  Vegetarian,"  13th  June  1896,  p.  283.  This  may  be  taken  as  an  instance  of  grotesquely 
exaggerated  ideas  as  to  Gloucester  drainage. 
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"  generated  in  the  old  culverts,  and  the  man-holes  got  n  reputation  ■which  has  never 
"  left  them,  and  it  was  not  till  1885  that  the  last  of  these  old  culverts  was  done  away 
"  with,  when  a  marked  improvement  in  the  death-rate  immediately  followed.  Since 
"  then,"  Mr.  Head  added,  "  nearly  600  ventilating  shafts  have  heen  put  up  as 
"  permission,  could  he  obtained,  and  the  smells  from  the  man-holes  have  heen  reduced 
"  to  he  a  minimum,  only  a  small  percentage  of  them  creating  a  nuisance  under 
"  certain  conditions  of  the  atmosphere." 

Lastly,  it  may  be  of  interest  to  note  that  of  1,089  houses  invaded  by  small-pox  during 
this  epidemic,  452  drain  into  the  northern  outfall,  469  into  the  central,  and  168  into  the 
southern  outfall ;  no  fewer  than  350  of  the  houses  in  the  South  Hamlet  draining  into 
the  northern  sewer.  As  this  last-named  sewer  has  not  been  adversely  criticised  its 
connexion  with  almost  as  many  infected  houses  as  the  central  sewer  seems  to  require 
explanation  from  those  who  believe  in  the  sewer-gas  theory. 


§  3.~-PopuLATiON,  Birth  and  Death  Rates. 


For  information  upon  the  vital  statistics  of  Gloucester  I  am  indebted  to  the  Annual 
Reports  of  the  Medical  Officer  of  Health  to  the  Urban  Sanitary  Authority.  These 
reports  from  1875  to  1888  were  prepared  by  Mr.  John  Wilton,  those  from  1889 
onwards  by  Dr.  John  Campbell,  the  present  Medical  Officer  of  Health. 

The  population  of  Gloucester  at  the  census  of  1891  was  39,444,  and  the  estimated  Population, 
population  of  the  city  at  the  end  of  1895,  based  on  the  rate  of  increase  in  the  previous 
decennium,  would  be  40,616.* 

The  estimate  at  the  end  of  1894  was  40,282,  apportioned  by  Dr.  Campbell  amongst 
the  four  registration  districts  as  follows  : — 


I.— Kingsholm  -  2,666 

II.— St.  Nicholas        -  7,522 

III.  — South  Hamlet     -  21,992 

IV.  — St.  John  Baptist  -  8,102 


Density 


10  •  06  per  acre. 

21-43 

31-41 

64-3 


The  annual  birth-rate  during  the  past  20  years  has  varied  from  43-8  in  1876  to  30-6  Birth-rate, 
in  1887,  the  mean  being  34-7  per  1,000  of  population. 

The  annual  death-rate  during  the  same  period  has  varied  from  23-2  in  1875  to  Death-rate. 
14-8  in  1887,  and  the  mean  being  18-8  per  1,000  of  population. 

The  figures  on  which  these  computations  are  made  differ  from  those  of  the  estimated 
population  given  in  the  published  reports.  They  are  based  on  the  assumption  that 
the  annual  increase  in  population  has  been  uniformly  the  same  in  each  year  in  the 
intervals  of  the  census.  Thus,  in  1871  the  census  returns  gave  a  population  of 
31,804 ;  in  1881,  of  36,552,  an  increase  of  4,748  during  the  decexinium.  In  1891  the 
population  was  39,239,  which  would  yield  a  much  smaller  increase  than  in  the  previous 
10  years,  viz.,  2,687.  Assuming  further  that  the  increase  has  been  xmiformly  the 
same  since  1891  as  in  the  10  years  preceding,  the  estimated  population  at  the  end  of 
1895  would  be  40,314.  It  is  needless  to  point  out  that  these  figures  are  quite  arbitrary, 
and  that  they  can  only  be  fairly  approximate  to  the  real  numbers.  Still  they  furnish 
perhaps  a  pounder  basis  for  the  calculation  of  the  rates  of  births  and  deaths  than  the 
higher  estimates  arrived  at  by  other  methods. 

It  will  be  seen  that  there  has  been  a  decline  both  in  the  birth-rate  and  death-rate 
duiing  this  period,  the  means  for  each  five  years  being  : — 


Period. 


1875-1879 
1880-1884 
1885-1889 
1890-1894 


Mean  Birth-rate. 


38-4 
34-1 
32-1 
31-5 


Mean  Death-rate. 


21'5 
19-2 
16-5 
18-2 


.V,  *Tlie  house-to-house  visitation  made  in  April  to  May  1896,  by  direction  of  the  Vaccination  Committee  of 
the  JBoard  ot  Guardians,  accounted  for  a  population  of  39,857. 
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OiTT  OP  Gloucester. — -Population;  Births  and  Deaths. 


Births. 

Death  s. 

Estimiited 

Tear. 

Population. 

Total. 

Per  1,000 
of  Population. 

Total. 

Per  1,000 
of  P.ipulation. 

1875  - 

33,703 

1,262 

37 

4 

783 

23 

2 

1876 

34,178 

1,497 

43 

8 

734 

21 

4 

1877  - 

.34,652 

1,251 

36 

1 

738 

2'. 

1878 

35,127 

1,279 

36 

4 

728 

20 

T 

1879  - 

35,602 

1,364 

.S8 

746 

20 

9 

1880 

36,079 

1,264 

35 

754 

20 

9 

1881  - 

36,552 

1,256 

34 

3 

635 

17 

3 

1882 

36,820 

1,279 

34 

7 

810 

22 

1883  - 

37,080 

1,262 

34 

668 

18 

1884 

37,358 

1,231 

32 

9 

675 

18 

1885  - 

37,627 

1,231 

32 

7 

699 

18 

8 

1886 

37,895 

1,304 

34 

4 

605 

15 

9 

1887  - 

38,166 

1,171 

30 

6 

568 

14 

8 

1888 

38,433 

1,197 

31 

1 

637 

16 

5 

1889  - 

38,702 

1,250 

3iJ 

650 

16 

7 

1890        .       -  - 

38,971 

1,228 

31 

5 

676 

16 

8 

1891  - 

39,239 

1,284 

32 

7 

807 

20 

5 

1892 

39,507 

1,255 

31 

7 

716 

18- 

1 

1893  - 

39,777 

1,254 

31 

5 

807 

20 

2 

1S94        -       .     ■  - 

40,046 

1,216 

30 

3 

618 

15 

4 

1895  - 

40,569 

1,301 

32 

749 

18 

46 

Note. — The  above  estimates  of  population  between  the  census  years  are  reckoned  on  the  assumption  that  the  annual  increment 
■was  one-tenth  of  that  in  the  whole  preceding  decennium,  and  that  since  1891,  a  like  rate  of  growth  has  continued  as  prevailed 
between  1881  and  1891.  This  reckoning  makes  the  figures  much  less  than  those  estimated  at  the  time,  and  consequently  gives 
higher  rates  than  those  published  at  the  end  of  each  year. 


§  4). — Zymotic  Diseases. 

During  the  20  years,  1875-1894,  for  wliicli  alone  statistics  are  available,  Gloucester 
contrasts  not  unfavourably  with  many  other  towns  in  respect  to  zymotic  disease. 
The  Notification  Act  was  only  put  into  force  in  the  city  in  the  year  1891,  so  that  for 
the  greater  part  of  this  time  there  are  only  mortality  returns  available  to  indicate  the 
extent  of  such  diseases.  However,  each  of  the  annual  reports  of  the  medical  officer  of 
health  contains  a  "Table  of  Sickness,"  mainly  compiled  from  returns  of  illness  among 
(a)  the  inmates  of  the  union,  (6)  those  having  out-door  relief,  (<?)  patients  of  the 
general  and  children's  hospitals,  and  (d)  of  the  hospital  for  infectious  diseases.  The 
figures  derived  from  these  sources  do  not,  therefore,  represent  the  actual  amount  of 
zymotic  disease,  but  they  indicate  fairly  the  fluctuations  year  by  year,  and  may  be 
useful  to  compare  with  the  death-returns  of  the  same  period. 


Gloucester. — Oases  oe  Zymotic  Illness,  1875-1894.    (1875  to  1891  limited 

to  Paupers  and  Hospital  Patients). 


Yeak. 

Small  Pox. 

Measles. 

Scarlet  Fever. 

Enteric  Fever. 

Continued 
Fever  of  Doubt- 
ful Nature. 

Diphtheria 
(and  Croup). 

Diarrhoea. 

1875  - 

29 

58 

35 

11 

18 

103 

1876  - 

1 

2 

129 

13 

15 

108 

1877     -  - 

1 

17 

28 

33 

23 

2 

96 

1878  - 

1 

35 

4 

17 

41 

5 

156 

1879  - 

1 

1 

7 

21 

3 

104 

1880  - 

84 

2 

16 

51 

4 

263 

1881  - 

8 

17 

30 

19 

24 

6 

155 

1882  - 

38 

356 

9 

19 

5 

87 

1883  - 

3 

6 

103 

26 

48 

2 

135 

1884  - 

128 

31 

45 

83 

3 

165 

1885  - 

2 

38 

19 

16 

34 

9 

95 

1886  - 

1 

4 

11 

24 

17 

3 

155 

1887  - 

18 

54 

24 

2 

1 

162 

1888  - 

1 

170 

4 

29 

40 

1 

131 

1889- 

6 

22 

75 

36 

4 

147 

1890  - 

6 

1.5  < 

21 

« 

16 

106 

1891  - 

11 

* 

27 

* 

18S2  - 

*  j 

352 

13 

* 

138 

* 

18Q3- 

3 

286 

33 

* 

62 

* 

18D4  - 

7 

* 

107 

43 

* 

31 

* 

1895  - 

26 1 

65 

i8 

* 

26 

* 

*  No  reluras  for  these  years,  these  diseases  not  being  scheduled  in  the  Notificatiou  Act  which  came  into  forceNovember  1st,  1891. 
t  NotificatiKms  onlv, 
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From  this  return  it  would  appear  that  small-pox  occarred  mostly  in  isolated  cases 
in  12  of  these  years,  the  largest  number  being  in  1875,  which  saw  the  close  of  a 
severe  epidemic,  of  which,  unfortunately,  no  records  remain.  That  measles  prevailed 
mostly  in  188S,  188J^,  and  1880 ;  scarlet  feveriw  1882, 1892, 1893, 1876,  1891,  and  1883  ; 
enteric  fever  in  1889,  1881,  1891,  1877,  and  1893  ;  and  dlphtlier^ia  in  1892,  1893,  and 
1891,  the  mean  annual  number  being  exceeded  in  these  years  in  the  order  indicated. 

If  these  figures  are  to  be  taken  as  in  any  degree  indicative  of  the  prevalence  of 
these  diseases,  their  fatality  must  have  varied  considerably,  for  a  study  of  the 
mortality  returns  during  the  same  period  shows  that  there  is  often  a  marked 
divergence  in  the  results  gathered  from  these  two  soui'ces. 

The  mean  annual  zymotic  mortality  for  the  20  years,  1875  to  1891,  was  89-2,  and 
this  was  exceeded  in  the  years  1875,  1876,  1877,  1878,  1880,  1882,  and  1888.  The 
maximum  excess  was  in  1882,  and  was  largely  due  to  the  high  mortality  from  scarlet 
fever  in  that  year. 

Regarding  individual  diseases,  it  will  be  seen  from  the  following  tables  and 
Chart  I.  that  eight  deaths  occurred  from  small-pox  in  the  20  years,  seven  of  these 
being  in  1875,  and  one  in  1886.  The  mortality  from  scarlet  fever  exceeded  the 
annual  mean  of  25*1  in  each  of  five  vears,  being  highest  in  1882,  with  178  deaths, 
then  1876  with  111  deaths,  1877  with  58  deaths,  1883  with  57  deaths,  and  1880  with 
11  deaths.  Since  1883  the  mortality  has  been  very  small.  Tlie  returns  of  measles 
contrast  with  those  of  scarlet  fever  in  showing  an  excess  over  the  mean  annual 
mortality  (13-9)  in  the  seven  years,  1877,  1880,'  1884,  1888,  1890,  1891,  and  1893, 
thus  only  coinciding  with  scarlatinal  mortality  in  the  first  two  of  these  years. 
Enteric  fever  shows  a  mortality  below  the  mean  (8*8)  since  1889,  the  years  of 
greatest  excess  being  1878  and  1880,  in  each  of  whicli  there  v.^ere  12  deaths. 
Diphtheria  (and  croup),  on  the  other  hand,  has  six  years  in  which  the  deaths 
exceeded  the  mean  for  the  whole  period— in  1881,  1885,  1890,  1891,  1892,  and  1898, 
the  latter  years  especially  being  marked  by  undue  prevalence  of  this  disease. 

The  relative  mortality  from  each  of  the  diseases  included  in  the  zymotic  class  is 
given  below,  where  for  each  year  the  proportion  of  deaths  in  each  disease  to  that 
of  the  whole  class  is  reckoned.  During  the  20  years,  1875-1891,  the  highest  share  in 
this  mortality  has  been  taken  by  scarlet  fever,  which  accounts  for  28  per  cent,  of  the 
whole  number  of  zymotic  deaths ;  next  diarrhoea,  with  nearly  24  per  cent.  :  measles, 
with  15*5  per  cent. ;  whooping  cough,  with  11  per  cent.  ;  diphtheria,  10  per  cent. ; 
enteric  fever,  8  per  cent. ;  and  lastly,  small-pox,  with  0-5  per  cent. 

City  of  Gloucester,  1875  to  1895. 


Deaths  from  Zymotic  Disease. 


Yeak. 

Deaths 
from  all 
Causes. 

Small- 
Pox. 

Measles. 

Scarlet 
Fever. 

Enteric 
Fever. 

Diphtheria 
(and 
Crouij). 

Diarrhoea. 

Whooping 
Cough. 

Total 
Zymotic 
Deaths. 

Proportion 
of  Deaths 
from  Zymotic 
Disease  per 
100  Deaths 
from  all 
Causes. 

1875 

783 

7 

8 

26 

9 

1 

43 

7 

104 

12-9 

1876 

734 

141 

11 

2 

29 

9 

192 

26-2 

1877 

738 

28 

58 

9 

3 

12 

26 

136 

18-4 

1878 

728 

12 

9 

12 

1 

49 

23 

106' 

11-5 

1879 

7iG 

1 

6 

6 

12 

27 

52 

7-0 

1880 

754 

41 

1 

12 

9 

49 

10 

122 

16-1 

1881 

635 

1 

22 

6 

3 

10 

15 

57 

9-0 

1882 

810 

11 

178 

6 

4 

23 

3 

225 

27-7 

1883 

668 

5 

36 

9 

3 

26 

86 

12-8 

1884 

675 

22 

5 

8 

10 

22 

13 

80 

11-8 

1885 

(599 

6 

3 

2 

16 

11 

23 

61 

8-8 

1886 

605 

1 

1 

8 

4 

24 

8 

46 

7-6 

1887 

568 

5 

7 

7 

f) 

12 

2 

38 

6-6 

-  1888 

637 

57 

1 

8 

5 

10 

10 

91 

14-2 

1889 

650 

2 

8 

3 

14 

26 

53 

8-1 

1890 

676 

23 

4 

14 

19 

2 

62 

9-1 

1891 

807 

16 

5 

26 

11 

18 

76 

9-4 

1892 

716 

8 

9 

3 

39 

11 

3 

68 

9-4 

1893 

807 

36 

3 

2 

14 

22 

6 

83 

10-2 

1894 

618 

3 

2 

7 

9 

16 

12 

49 

7-9 

1895 

749 

5 

2 

5 

6 

33 

11 

62 

8-4 

C  3 
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CiTT  OF  Gloucester,  1875  to  1895. 


Proportion  of  Deaths  from  Zymotic  Diseases  per  100  Zymotic  Deaths. 

(Plate  II.) 


Year. 

Small-Pox. 

Measles. 

Scarlet  Fever. 

Enteric 
Fever. 

Diphtheria 
(and  Croup). 

Diarrhoea. 

Whooping 
Cough. 

1875 

6-9 

7-9 

25-7 

8.9 

0-9 

42-5 

6-9 

1876 

— 

— 

73-4 

5-7 

1- 

15-1 

4-7 

1877 

— 

20-6 

42-6 

6-6 

2-2 

8-9 

19-1 

1878 

— 

11-3 

8-5 

11-3 

0-9 

46-2 

21-7 

1879 

— 

— 

1-9 

ir.5 

11-5 

23-0 

51-9 

1880 

— 

33-6 

0-8 

9-8 

7-4 

40-1 

8-2 

1881 

— 

1-7 

38-6 

10-5 

5-2 

17-5 

26.3 

1882 

4.9 

79-1 

2-6 

1-7 

10-2 

1-3 

1883 

5-8 

41-8 

10-4 

3-4 

30-2 

8-1 

1884 

27  c 

b  A 

10 

Iz  0 

27  5 

16*2 

1885 

9-8 

4-9 

3-3 

26-2 

18- 

37-7 

1886 

2-1 

2-1 

17-4 

8-7 

52-1 

17-4 

1887 

13-1 

18-4 

18-4 

13-1 

31-6 

5-2 

1888 

62-6 

1-1 

8-8 

5-5 

10-9 

10-9 

1889 

3-7 

15-1 

5-6 

26-4 

49-0 

1890 

37-1 

6-4 

22-5 

30-6 

3-2 

1891 

21- 

6-6 

34-2 

14-4 

23-6 

1892 

4-4 

13-2 

4-4 

57-3 

16-1 

4-4 

1893 

43-3 

3-6 

2-4 

16-8 

26-5 

7-2 

1894 

6-1 

4-1 

14-3 

18-3 

32-6 

24-5 

1895 

In  1882  one  death  is  ascribed  to  "  vaccinia,"  and  in  1884  one  to  "  vaccination." 
In  1883  there  is  recorded  a  death  from  "  chicken-pox." 

Small-pox. — In  1874  there  was  a  severe  outbreak  of  small-pox,  causing,  according 
to  the  returns  of  the  Registrar-General,  97  deaths.  Unfortunately,  there  is  no 
record  of  this  epidemic*  I  am  informed  that  there  were  many  malignant  cases,  and 
that  the  majority  had  to  be  treated  in  their  homes,  as  there  was  not  at  first  any 
hospital  accommodation.    In  1875  there  were  29  cases  with  seven  deaths. 

1876. — A  man  came  from  Cardiff  with  an  eruption  on  the  face,  for  which,  on  his 
arrival,  he  consulted  a  medical  man.  The  nature  of  his  affection  being  recognised, 
he  was  forthwith  sent  to  hospital,  and,  therefore,  did  not  enter  any  house  in  Gloucester. 
No  other  case  arose. 

1877  and  1878.— -In  each  of  these  years  a  single  case  of  small-pox  came  to  the 
knowledge  of  the  authorities,  and  was  removed  to  hospital. 

1881. — Eight  cases  (six  under  five  years  of  age)  are  returned  in  the  "  Table 
of  Sickness  "  under  the  column  of  hospital  "  Out-patients."    There  were  no  deaths. 

1883.— Three  cases  removed  from  a  ship  in  Sharpness  Docks  to  hospital. 

1885.  — One  case  sent  to  hospital  by  the  medical  officer  to  the  union. 

1886.  — A  tramp  was  admitted  to  hospital.f 
1888. — One  case  admitted  to  liospital. 

1890. — Six  cases  known  to  the  authorities.  Information  was  received  by  the  medical 
officer  of  two  cases  in  one  house,  which  he  had  at  once  isolated  and  supervised. 
Another  case  occurred  in  the  adjoining  house.  About  the  same  time  a  sailor  in  a 
ship  in  the  docks  developed  small-pox  and  was  removed  to  hospital.  Subsequently, 
two  other  cases  in  a  house  in  another  quarter  of  the  city,  were  removed  to  hospital. 
Dr.  Campbell  made  the  following  comments  after  mentioning  the  first  cases : — 
"  A  week  or  two  afterwards  two  cases  occurred  in  another  street  of  the  city,  and  the 
"  same  prompt  measures  were  adopted  with  like  result.    I  feel  sure  that  a  threatened 


*  See  Addendum  on  page  32. 

t  There  may  have  been  another  case  in  this  year,  as  one  death  is  reported,  and  the  above  case  is  mentioned 
as  having  been  discharged  from  hospital  cured. 
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"  epidemic  was  thus  averted,  for  I  have  no  doubt  that  had  I  not  been  made  aware  of 
"  the  existence  of  the  first  two  cases,  happening  as  they  did  in  a  small  house  occupied 
"  by  a  large  family,  and  subsequently  of  the  advent  of  the  other  cases  in  time, 
"  probably  the  city  would  have  had  a  very  serious  outbreak  of  this  disease,  which 
"  might  at  the  present  time  assume  serious  proportions  from  the  fact  that  nearly  all, 
"  or  a  large  proportion  of,  the  young  children  of  the  city  remain  unvaccinated." — 
Annual  Eeport  for  1890,  p.  5. 

1893,  — Three  cases  were  notified,  one  a  woman  sent  on  to  the  hospital  from  the 
workhouse,  where  she  had  applied  for  relief,  and  the  others,  at  intervals,  in  different; 
quarters  of  the  city.  They  were  promptly  removed.  There  were  no  deaths. 
Dr.  Campbell  writes : — We  are  still  on  the  alert,  as  a  severe  epidemic  of  the  disease 
"  has  been  raging  at  Birmingham  on  one  side  of  us,  a  good  few  cases  at  Stroud,  near 
*'  us,  and  I  believe  that  there  are  a  great  many  cases  at  Bristol.  So  that  we  are 
"  in  the  centre  of  a  circle  with  many  cases  all  around  us." — Annual  Report,  1893, 
p.  14. 

1894.  — Seven  cases  notified  at  diiferent  periods,  none  of  them  traceably  connected 
with  each  other.    All  were  promptly  removed  and  their  homes  disinfected. 


§  5. — Procedure  in  Cases  oe  Small-pox. 

I  was  informed  by  Dr.  Campbell  that  the  following  was  the  procedure  adopted 
at  the  earlier  period  of  the  epidemic  with  regard  to  all  cases  of  small-pox.  On 
receipt  of  the  notification,  the  Medical  Officer  of  Health  visited  the  house,  confirmed 
the  diagnosis,  and  directed  the  sanitary  inspector  to  remove  the  case  to  hospital. 
E^emoval  was  in  all  cases  promptly  done.  The  bedding,  carpefcs,  &c.  in  the  rooms 
occupied  by  the  patients  were  destroyed  by  the  sanitary  authority,  and  compensation 
granted  by  the  sanitary  committee  of  the  town  council.  The  remaining  inmates  of 
the  house  were  then  kept  at  home  under  "  quarantine  "  surveillance  for  a  period  of 
14  days  after  the  removal  of  the  case.  Or,  if  the  case  were  not  removed,  the 
"  quarantine  "  was  prolonged  until  14  days  after  the  patient  had  been  declared  free 
from  infection. 

After  the  close  of  the  quarantine  period  the  house  was  disinfected  by  the  sanitary 
authority.  The  room  which  had  been  occupied  by  the  patient  was  sprayed  with 
mercuric  chloride  solution,  and  fumigated  with  sulphur  for  a  period  of  six  hours. 
The  windows  and  doors  were  then  thrown  open,  and  the  floors  cleaned  with  carbolic 
soap.    The  ceilings  were  limewashed,  and  the  walls  mostly  re-|)ap8red. 

As  the  epidemic  increased  in  extent,  some  of  these  steps  could  not  be  carried  out 
from  lack  of  the  necessary  staff ;  the  medical  officer  no  longer  visited  the  houses, 
unless  in  cases  of  doubt,  and  the  quarantine  was  carried  on  without  daily  surveillance. 
Prom  my  own  observation,  however,  I  believe  that  most  of  the  people  loyally  adopted 
the  "  quarantine  "  system,  and  remained  in  their  houses  until  set  free  by  order  of  the 
sanitary  authority. 


§  6. — The  Hospital  for  Infectious  Diseases. 

The  Stroud  Boad  Hospital  was  first  established  about  1875,  the  corporation 
borrowing  700/.  for  that  purpose  under  a  sanction  of  the  Local  Government  Board, 
dated  28tli  February  1876,  and  erecting  the  hospital  on  a  large  area  of  land  belonging 
to  the  corporation.  The  hospital,  as  originally  established,  was  constructed  mainly  of 
wood,  and  comprised  a  small  administrative  building  and  a  separate  block  (No.  1) 
comprising  two  wards  of  eight  beds  each.  This  block  was  enclosed  with  brick  work, 
divided  into  four  wards,  and  otherwise  much  improved  in  1884. 

The  first  use  to  which  the  building  was  put  was  to  accommodate  cases  of  small-pox, 
of  which  there  was  then  a  severe  epidemic  in  the  city.  In  1878  there  were  11  cases 
admitted,  one  of  which  proved  fatal.  The  medical  officer,  in  recording  this,  urges 
the  need  for  improved  appliances  for  the  disinfection  of  clothing,  &c.  In  the 
following  year  three  patients  were  admitted,  one  of  small-pox,  two  of  scarlet  fever, 
a  disease  for  which  the  building  was  mainly  intended.  Yet  its  object  as  an  isolation 
hospital  for  that  disease  must  have  had  little,  if  any,  effect  on  its  spread,  since  but  a 
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minimal  proportion  of  those  attacked  by  it  in  any  year  were  removed,  as  these  figures 
show : — 


Tear 

Small-pox. 

Scarlet  Eever. 

Cases  known. 

Admissions. 

Cases  known. 

Admissions. 

1875 

29 

11 

35 

1876 

1 

1 

129 

2 

1877 

1 

1 

28 

4 

1878 

1 

1 

4 

1879 

1 

1880 

2 

1 

1881 

8 

30 

1 

1882 

356 

12 

1883 

3 

3 

103 

13 

Mro  Wilton,  then  medical  officer  of  health,  alluding  to  the  small  advantage  taken  of 
the  hospital,  attributes  it  to  the  fact  that  a  slight  charge  was  made  for  admission ;  but 
he  also  (in  his  report  for  1882)  mentions  the  fact  that  the  building  was  ill-adapted 
for  its  purpose,  and  defective  in  construction.  He  cites  and  supports  the  recom- 
mendation which  had  been  made  by  Dr.  Tlictrne  Thorne,  who  inspected  the  building 
on  behalf  of  the  Local  Government  Board,  that  the  urban  and  rural  sanitary 
authorities  should  combine  to  institute  a  Joint  Infectious  Diseases  Hospital,  suffi- 
ciently commodious  for  the  needs  of  the  districts.  Some  of  the  structural  defects  were 
remedied  in  the  alterations  in  1884,  but  Mr.  Wilton  still  points  out  that  the  formation 
of  the  hospital  was  such  that  it  would  not  be  possible  to  have  two  different  classes  of 
infectious  disease  in  the  wards  at  the  same  time  without  risk  of  transference  of 
contagion  ;  he  also  mentions  defects  in  ventilation. 


Year. 

Small-pox. 

Scarlet  Fever. 

Cases  known. 

Admissions. 

Cases  known. 

Admissions. 

1884 

31 

1885 

2 

2 

19 

3 

1886       -   ■  - 

1 

1 

11 

1 

1887 

54 

7 

1888 

1 

1 

4 

3 

1889 

22 

14 

1890 

6 

6 

3 

? 

1891 

11 

? 

1892 

352 

157 

1893 

3 

3 

286 

119 

1894 

7 

7 

107 

85 

In  1892  the  hospital  was  enlarged  by  the  erection  of  Blocks  2  and  3  by  Messrs. 
Humphreys  and  Co.,  and  from  this  year  the  proportion  of  admission  to  attacks  has 
risen  considerably.  The  new  blocks  each  contained  two  wards  of  eight  beds  each, 
separated  by  a  kitchen,  room  for  nurses,  pantries,  &c.,  and  having  a  bath-room 
and  w.c.  at  one  end.  A  laundry  and  mortuary  were  also  erected  in  1892  by 
Messrs.  Humphreys  and  Co. 

It  may  be  convenient  here  to  summarise  the  further  steps  taken  to  extend  the 
hospital  accommodation  during  the  present  epidemic. 

Blocks  1,  2,  and  3  were  available  on  the  outbreak  of  small-pox. 

Owing  to  the  sudden  increase  in  the  number  of  cases  the  Sanitary  Committee,  on 
the  24th  January  1896,  authorised  the  Medical  Officer  of  Health  to  make  use  of  the 
hospital  of  the  Port  Sanitary  Authority  at  Hempsted  (16  beds)  which  had  not 
previously  been  used. 

On  the  29th  January  1896  the  Sanitary  Committee  accepted  an  estimate  for 
erecting  at  Hempsted  an  additional  block,  comprising  two  wards  of  10  beds  each, 
with  kitchen,  bathrooms,  &c.,  complete. 

On  the  5th  Eebruary  1896  the  Committee  accepted  an  estimate  for  another  block 
to  be  erected  near  the  Stroud  Hoad,  and  several  other  blocks  were  afterwards  erected 
there, 
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Thu  accompanying  maps  show  the  situation  and  general  arrangement  of  the  Stroud 
Eoad  Hospital,  and  the  following  table  shows  the  dates  at  which  the  various  blocks 
were  opened  or  available  for  use 

fBlockl.    (16  beds.)"] 


Stroud  Road 


Hempsted 


Stroud  Road 


1 


?> 

2. 

(16 

3. 

(16 

"  / 

5> 

A. 

(16 

9» 

(38 

"  / 

)» 

4. 

(20 

9)  } 

5> 

0. 

(20 

?»  ' 

)> 

6. 

(20 

"  / 

?> 

7. 

(20 

"  / 

f> 

8. 

(30 

'>  / 

55 

9. 

(30 

"  / 

35 

10. 

(38 

"  ) 

»  J 

11. 

(38 

Opened  28th  January.  Closed  27th  May. 
„  25th  February.  „  27th  Mav. 
„      26th  February  1896. 

12th  March  1896. 

17th  March  1896. 
„     4th  April  1896. 
„     6th  April  1896. 
„      19th  April  1896. 
„     2nd  May  1896. 
„     12th  May  1896. 


Total 


318  beds. 


The  aboTe  table  gives  the  number  of  beds  (for  adults)  for  which  each  block  was 
intended ;  but,  as  many  of  the  patients  were  young  children  some  of  the  blocks  were 
used  for  a  larger  number  than  that  stated  in  the  table. 

In  addition  to  the  blocks  above-mentioned  the  sanitary  authority  erected  two  large 
blocks  for  the  nurses  engaged  at  the  Stroud  Road  Hospital ;  also  an  additional 
laundry,  and  a  building  for  working  a  Washington  Lyon's  improved  steam  disinfector, 
which  was  purchased  in  January  1896. 

Hospital  Staff. — Prior  to  the  outbreak  of  small-pox,  the  permanent  staff  at  the 
hospital  consisted  of  the  caretakers  (man  and  wife),  who  had  both  had  considerable 
experience  in  the  nursing  of  patients,  and  a  messenger ;  but  other  nurses  and  servants 
were  appointed  when  required. 

During  the  progress  of  the  small-pox  epidemic  the  staff  was  from  time  to  time 
increased  until,  at  the  end  of  April  last,  it  comprised  : — 

Taid  Staff. — Medical  officers,  four,  in  addition  to  Medical  Officer  of  Health  (three 
at  Stroud  Road,  and  one  at  Hempsted) ;  custodians,  two ;  charge  nurses,  10  ;  other 
nurses,  33 ;  laundresses  and  other  servants,  10 ;  disinfecting  men,  four ;  porters,  two ; 
and  messenger,  one. 

Voltmteers  [unpaid). — Two  sisters  of  the  Order  of  St.  John  the  Baptist,  Clewer, 
from  St.  Lucy's  Home. 

Two  nurses  from  Children's  Hospital. 

Two  other  trained  nurses,  one  taking  the  place  of  one  of  the  sisters. 
One  untrained  nurse. 

My  first  visit  to  these  hospitals  was  made  on  3rd  April  1896.  On  that  day  there 
were  155  patients  in  the  Stroud  Road  hospital,  Jind  55  at  Hempsted,  the  majority 
being  children.  Both  buildings  were  fully  occupied,  indeed  the  first-named  contained 
more  than  it  could,  well  accommodate  ;  several  large  double  beds  having  two  or  even 
four  occupants,  namely,  with  children  of  five  years  and  under  who  were  convalescing 
from  small-pox.  The  primary  object  of  my  visit  being  to  see  the  patients,  I  did  not 
think  it  incumbent  upon  me  to  inspect  the  hospital  or  inquire  into  the  administration. 
I  can  only  say  that  even  with  this  regrettable  overcrowding  (due  to  an  attempt  to 
isolate  every  case)  the  wards  struck  me  as  being  provided  with  ample  cubic  space,  as 
well  as  well  lighted  and  ventilated.  The  medical  charge  of  the  Stroud  Road  hospital 
was  being  undertaken  by  Mr.  Pitt,  under  the  direction  of  the  Medical  Officer  of 
Health,  and  I  was  impressed  by  the  zeal  and  devotion  which  Mr.  Pitt  showed 
and  Mdth  the  overwhelming  amount  of  work  which  fell  to  his  lot.  Under  these 
exceptional  circumstances  it  can  hardly  be  wondered  at  that  administration  had  to 
give  way  to  the  imperative  calls  for  medical  attention  on  the  large  number  of  acute  cases. 
It  is  much  to  be  regretted  that  earlier  steps  were  not  taken  to  increase  the  hospital 
staff  so  as  to  have  prevented  the  occurrence  of  numerous  and  grave  administrative 
defects  which  M^erc  revealed  shortly  afterwards  when  Dr.  Brooke,  of  the  Metropolitan 
Asylums  Board,  was  appointed  Superintendent,  At  the  same  time  it  must  be 
remembered  that  the  conditions  were  such  as  to  tax  the  utmost  resources  of  any 
institution.    The  Hempsted  hospital  contained  in  one  block  many  children  who  had 
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been  transferred  during  convalesence  from  Stroud  Road.  There  were  also  two  wards 
for  acute  cases.  The  nursiDg  was  being  done  by  sisters  from  the  Olewer  House  of 
Mercy ;  and  Mr.  Eort,  who  had  the  medical  charge,  visited  the  building  daily. 

It  will  be  seen  from  the  annexed  plans  that  the  ground  upon  which  the  hospital  stands 
has  become  considerably  surrounded  by  dwellings  since  it  was  first  opened.  Many 
new  roads  have  been  formed  or  are  in  process  of  formation,  the  houses  in  them  being 
for  the  most  part  semi-detached  villas  or  short  tiers  of  terraces.  The  ground  that  is 
still  open  and  that  is  not  taken  up  by  the  hospital  site  is  used  for  allotments  and 
pasturage. 

§  7. — Vaccination  in  Gloucester. 

The  subjoined  return  of  the  vaccinations  in  the  Gloucester  Union  for  the  10  years 
1885-1894,  demonstrates  the  fact  that  the  number  of  children  under  the  age  of  10 
who  had  not  been  vaccinated  at  the  time  of  the  outbreak  of  small-pox  was  con- 
siderable. It  will  be  seen  that  a  great  rise  in  the  number  of  those  in  default 
commenced  in  1887,  and  in  February  of  that  year  the  board  of  guardians,  by  a 
majority  of  12  votes,  resolved — "  That  the  vaccination  ofiicers  take  no  further  steps 
"  in  vaccination  prosecutions  until  authorised  by  this  Board."* 


Gloucester  Union. 


J  

Number 

of 
Bii-tlis 

Number  of  these  Births 
duly  entered  in  Columns  10, 11,  and  1.3 
of  the  "  Vaccination  Register  " 
(Birth  List  Sheets),  viz. : — 

Number  of  these  Births 
which  remained  unentered  in  the 
■'  Vaccinated  Register  " 
on  account  (as  shown  by  the  Report 
Book)  of 

^  umber 
of  these  Births 
remaining 
neither  duly 
entered  in  the 

Tear. 

returned 
in  the 
"  Birth 

Col  10. 

Col.  11; 

Col.  13. 

Postpone- 
ment 

Removal 
to 

Districts 
the 
Vaccination 

Officer 
of  which  has 
been  duly 
apprised. 

Removal 
to 
Places 
unknown  or 
which 
cannot  be 
reached ; 
and  cases 
not 
having  been 
found. 

"  Vaccination 

Register  " 
(columns  3,  4,  5, 
and  6  of 
this  Return), 

Remarks. 

List 
Sheets  " 
as 
regis- 
tered. 

Succes- 
fuUy 
vacci- 
nated. 

Insus- 
ceptible 

of 
Vacci- 
nation. 

Had 
Small- 
pox. 

Dead 
TJnvac- 
cinated. 

by 
Medical 

Cer- 
tificate. 

nor  temporarily 
accounted  for 
in  the 
"  Rejiort  Book  " 
(columns  8,  9, 

and  10  of 
this  Return ) . 

(!•) 

(2.) 

(S.) 

(4.) 

(5.) 

(6.) 

(8.) 

(9.) 

(10.) 

(11.) 

1885 

1,447 

1,148 

145 

32 

3 

42 

77 

77  summoned  before 

magistrates  and 

fined. 

1886 

1,467 

1,095 

106 

24 

1 

62 

179 

50  summoned  before 

magistrates  and 

fined;   129  in  de- 

fault. 

1887 

1,468 

472 

132 

2 

2 

74 

786 

In  February  of  this 
year    the  vacci- 
nation officers  were 
ordered  to  take  nc 

1888 
1889 

1,438 
1,526 

140 
95 

157 
161 

5 
1 

84 
77 

1,052 
1,192 

proceedings. 
-In  default  8,965. 

1890 

1,445 

60 

183 

66 

1,136 

1891 

1,551 

34 

204 

1 

109 

1,203 

1892 

1,518 

39 

160 

86 

1,233 

1893 

1,515 

38 

174 

97 

1,206 

1894 

1,492 

34 

187 

114 

1,157 

Totals 

14,867 

3,155 

1,609 

64 

7 

811 

9,221 

L.  G.  H.  Mayer, 

11th  April  1896.  Clerk  to  the  Guardians, 

Gloucester  Union. 


*  The  Vaccination  Committee  of  the  Board  of  Guardians,  which  reported  in  August  1896,  includes  in  its 
report  the  following  statement  of  the  public  and  private  vaccinations  registered  during  the  last  10  years  : — 


1886 

-  1,095 

1887 

472 

1888 

140 

1889 

95 

1890 

60 

1891 

34 

1892 

39 

1893 

38 

1894 

34 

1895 

371 

Total  for  10  years 

-  2,378 

3|7 


In  November  1895  (when  the  number  of  cases  had  only  reached  about  a  dozen)  the 
Sanitary  Committee  authorised  the  Medical  Officer  of  Health  to  report  the  facts  to  the 
Guardians,  and  when  doing  so  the  Medical  Officer  strongly  urged  the  importance  of 
vaccination. 

On  the  13th  January  1896,  the  Medical  Officer  reported  to  the  Sanitary  Committee 
that  there  were  36  oases  in  the  hospital,  and  that  several  additional  cases  had  been 
notified  and  would  be  admitted  into  the  hospital  during  the  day ;  and  by  direction 
of  the  Committee  the  town  clerk  wrote  to  the  Guardians  "  strongly  urging  them  to 
"  enforce  the  provisions  of  the  Vaccination  Acts,  and  to  encourage  vaccination  and 
"  re -vaccination  in  order  to  prevent  the  further  spread  of  the  disease." 

On  the  same  date  (13th  January)  the  Sanitary  Committee  instructed  the  Medical 
Officer  of  Health  to  at  once  report  the  facts  to  Dr.  Batten  (the  senior  physician  on  the 
infirmary  staff),  and  through  him  invite  the  advice  and  co-operation  of  the  members 
of  the  medical  profession  in  dealing  with  the  outbreak. 

A  meeting  of  the  profession  (coiivened  by  Dr.  Batten)  was  held  at  the  Guildhall  on 
the  16tli  January  when  resolutions  were  passed  recommending  increased  hospital 
accommodation,  and  strongly  urging  vaccination. 

At  a  Meeting  of  the  Medical  Profession  of  this  City,  convened  by  Dr.  Batten  in 
consequence  of  on  official  communication  from  the  Sanitary  Committee  with 
reference  to  the  Epidemic  of  Small-pox,  held  at  the  Guildhall,  on  Thursday,  the 
16tli  day  of  January  1896. 

"  present: 

"  Dr.  Batten  in  the  chair,  and  21  other  medical  men. 

"  Resolved  : — 

"  That  this  meeting  of  the  medical  profession  of  the  City  of  Gloucester,  in 
response  to  the  courteous  invitation  of  tlie  Urban  Sanitary  Committee  for  advice 
and  assistance  in  the  present  serious  outbreak  of  small-pox,  desires  to  express  its 
readiness  to  assist  the  Sanitary  Authority  and  its  unanimous  opinion  : — 

(1.)  That  the  accommodation  at  the  Hospital  for  Infectious  Diseases  should  be 
at  once  increased ;  and  that  the  plans  should  be  such  as  will  admit  of 
still  further  extension,  if  necessary,  so  that  every  case  of  small-pox  may 
be  removed  from  the  home  to  the  hospital  without  delay. 
(2.)  That  we   have  no  hesitation   toliatever  in   expressing  our  belief  that 
"  successful "  vaccination  in  early  life  and  re- vaccination  at  a  proper 
interval  afterwards  is  an  effiictive  and  the  only  available  means  of 
protection  against  an  attack  of  small-pox,  and  that  it  is  the  duty  of 
all  parents  to  provide  such  protection  for  their  children. 
(3.)  That  the  Guardians  be  urged  to  comply  with  the  provisions  of  the  Vaccina- 
tion Acts  and  the  General  Order  made  by  the  Local  Government  Board 
thereunder,  and  in  particular  with  Article  16  of  such  Order ;  and  also  to 
instruct  the  vaccination  officers  to  fully  carry  out  their  duties  under  the 
said  Acts  and  Order. 
(4.)  That  it  is  desirable  that  steps  be  taken  by  a  house-to-house  visitation,  and 
(with  the  co-operation  of  the  school  authorities)  by  examination  of  the 
children  attending  the  elementary  schools,  to  j)repare  lists  of  un vaccinated 
persons  with  a  view  to  insure  their  prompt  vaccination. 
(5.)  That  in  view  of  the  intimate  relations  of  the  city  and  rural  districts, 
especially  in  their  suburban  connexions,  it  is  expedient,  both  in  regard 
to  efficiency  and  economy,  that  the  Urban  Sanitary  Authority  and  the 
Rural  District  Council  should  combine  to  provide  such  permanent  accom- 
modation as  may  be  necessary  to  meet  any  future  outbreak  of  infectious 
disease. 
Resolved  also  : — 

That  copies  of  these  resolutions  be  sent  to — 
The  Gloucester  Urban  Sanitary  Authority, 
The  Guardians  of  the  Poor  of  the  Gloucester  Union, 
The  Rural  District  Council, 
The  Local  Government  Board, 
The  Local  Press,  and 
The  Medical  Press. 

Rayner  W.  Batten, 

Chairman. 
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,  On  the  28tli  January  tlie  Medical  Ofl&cer  of  Health  presented  a  farther  report 
giving  information  asked  for  by  the  Guardians,  and  a  copy  thereof  was  sent  to  the 
Guardians. 

On  the  11th  March  the  Sanitary  Committee  wrote  urging  the  Guardians  to  "  consider 
"  the  expediency  of  appointing  additional  public  vaccinators,  and  offering  further 
"  facilities  for  vaccination." 

On  the  18th  March  the  Committee  approved  of  a  "  circular  to  employers,"  urging 
the  extreme  importance  of  prompt  vaccination.  About  450  copies  of  this  circular 
were  sent  out. 

"  JPrivate  Circular  to  I^m'ployers. 

"  Small-pox. 

"  Having  regard  to  the  very  serious  consequences  resulting  from  the  prevalence  of 
smal]-pox  in  this  city,  the  Sanitary  Committee  of  the  corporation  request  employers 
of  labour  to  urge  upon  their  employees  the  extreme  importance  of  vaccination. 

"  The  Committee  are  giving  every  attention  to  general  sanitary  precautions,  but  are 
advised  that  vaccination  and  isolation  are  the  only  reliable  means  of  checking  the 
epidemic ;  and  they  are  assured  that  if  the  vaccination  of  children  and  re- vaccination 
of  adults  were  promptly  and  thoroughly  carried  out  there  is  every  reason  to  hope  that 
the  disease  would  be  at  once  checked  and  very  soon  stamped  out. 

"  In  addition  to  the  distress  occasioned  to  the  families  of  those  afficted,  the  epidemic 
is  very  seriously  affecting  the  trade  and  welfare  of  the  city ;  and  unless  promptly 
checked,  it  may  at  any  moment  interfere  with  and  possibly  result  in  the  closing  of 
various  works  and  other  centres  of  employment,  just  as  it  has  already  necessitated  the 
closing  of  several  of  the  public  elementary  schools. 

"  Although  most  anxious  not  to  cause  unnecessary  alarm  or  to  give  undue  publicity 
to  a  state  of  things  which  everyone  must  regret,  the  Sanitary  Committee  feel  it  their 
duty  to  ask  employers  of  labour  to  privately  lay  these  facts  before  their  employees 
and  urge  them  to  assist  the  Sanitary  Authority  to  check  the  epidemic  by  at  once 
arranging  for  the  vaccination  of  the  children  and  the  re-"vaccination  of  themselves 
and  other  adults  in  their  respective  households,  and  by  inducing  their  friends  and 
neighbours  to  adopt  a  similar  course.  It  may  be  well  to  intimate  that  all  persons  may 
be  vaccinated  (with  calf  lymph  if  desired)  without  any  charge. 

"  The  committee  trust  that  all  citizens,  including  those  who  hitherto  have  been 
opposed  to  vaccination,  will  under  existing  circumstances  give  due  consideration  to 
this  strong  and  unanimous  recommendation,  especially  as  it  is  supported  by  the 
unanimous  opinion  of  all  the  medical  men  in  the  city. 

"  Signed  by  direction  of  the  Sanitary  Committee, 

"  Geo.  Sheffield  Blakeway, 
"  Town  Clerk. 

"  John  Campbell,  M.D., 
"  Guildhall,  Gloucester,  "  Medical  Officer  of  Health. 

"  13th  March  1896." 

On  March  24th,  at  the  Board  of  Guardians,  a  resolution  moved  by  the  Rev.  J.  H. 
Seabrook,  seconded  by  Mr.  Dennis  Beardon,  was  carried  by  a  majority  of  nine,  31 
voting  in  its  favour  and  22  against.    It  was — 

"  That  the  vaccination  officer  of  this  union  be  hereby  directed  to  carry  out 
Article  16  of  the  General  Order  of  the  Local  Government  Board  of  the 
21st  October  1874  relating  to  vaccination,  in  accordance  with  the  terms  of  the 
resolution  passed  by  this  board  in  September  1876." 

On  the  27th  March  the  Local  Government  Board  replied  to  the  letter  of  the 
Sanitary  Authority  advising  that  under  existing  circumstances  the  only  means  that 
could  be  relied  on  to  control  the  further  diffusion  of  small-pox  would  be  the  immediate 
organisation  of  a  general  system  to  procure  the  prompt  vaccination  of  all  unvaccinated 
persons  under  14  years  of  age,  and  the  re-vaccination  of  all  persons  over  10  years  of 
age  who  had  been  primarily  vaccinated  in  infancy. 
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"  Small  Pox. 
"  {Copy  Letter.) 

No.  40,055  K2. 
1896. 

"  Local  Government  Board, 

"  Whitehall,  S.W., 

*'  SiE,  "  27th  March  1896. 

"  I  AM  directed  by  the  Local  Government  Board  to  acknowledge  the  receipt  of 
your  letter  of  the  18th  instant  respecting  the  outbreak  of  small-pox  at  Gloucester, 
and  to  state  that  they  learn  that,  notwithstanding  the  adoption  of  the  Town  Gouncil  of 
such  steps  as — 

{a)  The  prompt  isolation,  at  first,  of  every  case  of  small-pox  notified. 
{h)  The  subsequent  extension  of  small-pox  hospital  accommodation.  (c)  The 
burning  of  infected  articles.  {d)  The  disinfection  of  houses,  &c.,  and  {e)  the 
imposition  of  "  quarantine  "  so  called,  on  the  occupants  of  infected  dwellings,  yet 
the  disease  is  still  extending  in  the  city. 

"  the  Board  are  advised  that,  under  existing  circumstances,  the  only  means  that  can 
be  relied  on  to  control  the  further  diffusion  of  small-pox  will  be  the  immediate 
organisation  of  a  general  system  to  procure  the  prompt  vaccination  of  all  un vaccinated 
persons  under  14  years  of  age,  and  the  re-vaccination  of  all  persons  over  10  years  of 
age,  who  have  been  primarily  vaccinated  in  infancy.  They  trust  that  the  decision 
which  was  come  to  by  the  Guardians  on  the  24th  instant,  to  enforce  the  compulsory 
clauses  of  the  Vaccination  Acts,  will  be  accompanied  by  the  adoption  of  immediate 
arrangements  with  a  view  to  this  end. 

I  am,  &c. 
(Signed)       S.  B.  Provis, 
G.  SheflB.eld  Blakeway,  Esq.,  Assistant  Secretary." 

Town  Clerk, 
Gloucester. 


Copies  of  this  letter  were  printed  and  published  throughout  the  city,  and  prints 
thereof  were  sent  to  the  Guardians,  with  a  letter  expressing  the  opinion  of  the  Com- 
mittee that  although  many  persons  had  been  vaccinated,  the  steps  theretofore  adopted 
were  altogether  inadequate,  and  urging  the  immediate  organisation  of  a  general 
system  to  carry  out  the  work  promptly  as  recommended  by  the  Local  Government 
Board. 

On  the  31st  March  the  mayor  and  others  attended  a  meeting  of  the  Guardians, 
which  was  also  attended  by  Dr.  Parsons  from  the  Local  Government  Board,  but  the 
arrangements  made  by  the  Guardians  were  not  considered  satisfactory,  and  the  Sanitary 
Authority  thereupon  employed  six  medical  men  to  make  house-to-house  visits  and 
vaccinate  persons  willing  to  be  vaccinated. 

Towards  the  end  of  April  the  Sanitary  Committee  again  urged  upon  the  Guardians 
that  the  vaccinating  staff  was  inadequate,  and  (acting  under  the  advice  of  Dr.  Sweeting 
of  the  Local  Government  Board)  the  Guardians  thereupon  arranged  for  the  aijpoiut- 
ment  of  a  full  staff  of  vaccinators,  under  the  direction  of  Dr.  Bond,  assisted  by 
Dr.  Carter. 

The  work  done  by  this  Vaccination  Committee  is  given  in  full  detail  in  the  Report 
which  has  just  been  issued  (August  1896).  Six  medical  practitioners  were  appointed 
as  assistant  vaccinators  ;  and  the  city  was  mapped  out  into  13  districts,  to  each  of 
which  was  appointed  an  inquirer,  whose  duty  it  was  to  make  a  house-to-house 
visitation  to  find  out  those  who  were  still  not  vaccinated.  Their  work,  which 
commenced  on  April  27tli,  was  followed  by  the  visits  to  each  house  requiring  it,  of 
the  deputy  public  vaccinator.  Calf  lymph  was  employed,  several  sources  of  supply 
being  drawn  up. 

The  amount  of  vaccination  that  has  been  done  by  this  means,  by  increasing  the 
number  of  stations  and  otherwise,  is  expressed  in  the  data  supplied  in  the  two  tables 
subjoined  which  appear  in  the  Appendix  to  the  Vaccination  Committee's  Beport. 
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E-ecord  of  children  bom  in  the  Grioucester  District  during  the  10  years  ending 
December  31st,  1895,  and  of  their  relations  to  vaccination  : — 

Total  births  (1)  -  -  -  _  .  .  .  15,682 


Children  under  10  years  of  age  vaccinated  prior  to  January  1st,  1896  (2)  .  2,378 
„               \,                 ,,             since          „          „  (3)  8,400 
„                 „               dead  to  date      -          .          .  _  3,176 
„                 „                gone  away  from  Gloucester       -  -  849 
„                 „               who  have  had  small-pox  and  have  re- 
covered           -             -             .             .             _  -  523 
Children  known  to  be  unvaccinated       _          -          -           .  ,  209 
under  three  months  old            .             -             .  _  200 


15,735 

From  above      -  -  .  .  15,682 


Balance,  being  surplus  -  -  53 


(1.)  Obtained  from  the  registrars  o£  births  and  deaths. 
(2.)         „  „        registers  of  the  vaccination  officers. 

(3.)  This  number  includes  vaccinations  registered  by  (a)  the  special  staff  appointed  by  the 
board  of  guardians ;  (6)  the  ordinary  pubbc  vaccinators  and  their  pei'.sonal  assistants ;  (c)  the  stafi 
employed  by  the  city  council ;  (d)  the  medical  officers  of  the  various  public  institutions  ;  (e)  the 
other  medical  practitioners  of  the  city.  In  the  case  of  the  first  four  of  these  categories  the 
numbers  may  be  relied  on  as  nearly  exact,  but  in  the  last  the  number  is  only  approximate,  some  of 
the  medical  practitioners  not  having  kept  an  exact  record  of  their  primary  vaccinations. 


Gloucester  Board  op  Guardians. 

Heturn  of  Vaccinations  and  lie -Vaccinations  from  January  1,  1896,  to 
July  11,  1896,  as  ascertained  from  all  hnoion  Sources. 


Vaccinators. 

Primary. 

Ee- Vaccinations. 

Total. 

Vaccination  Inquiry  Office  staff 

Public  Vaccinators           -           -  - 

Corporation  staff 

Private  practitioners* 

756 
5,477 

424 
1,827 

1,098 
12,423 
956 
11,875 

1,854 
17,900 

1,380 
13,702 

Number  of  children,  10  and  under,  whol 
are  stated  to  have  beeen  vaccinated  in  > 
infancy           -          -          -          -  J 

8,484 
1,072 

26,352 

34,836 
1,072 

9,556 

26,352 

35,908 

*  From  one  medical  practitioner  no  returns  at  all  ■were  received. 


§  8. — The  District  Nursing  Society, 

One  commendable  feature  of  the  present  outbreak  of  small-pox  has  been  the 
charitable  work  done  by  the  District  Nursing  Society  in  providing  nursing  attendance 
upon  any  case  which  was  retained  at  home.  As  the  epidemic  increased  the  resources 
of  this  Society  were  fully  taxed,  but  it  received  support  and  encouragement  on  all 
hands,  and  proved  to  be  of  inestimable  service  to  many  families  attacked  by  the 
disease.  Through  the  kindness  of  Mr.  H.  E.  Waddy,  the  Treasurer  of  the  Society,  I 
have  been  furnished  with  full  particulars  of  its  operations,  which.  I  herewith  ajppend. 

"  The  Committee  of  the  Gloucester  District  Nursing  Society,  noticing  that  the 
hospital  accommodation  was  perfectly  inadequate  to  cope  with  the  epidemic,  in  the 
beginning  of  March  1896  offered  to  undertake  the  nursing  outside  the  hospital  which 
was  evidently  necessary,  and  for  which  there  wa.s  no  provision  in  existence. 

"  This  offer  was  accepted  by  the  Sanitary  Authority  and  by  the  Board  of  Guardians, 
and  the  society  took  the  earliest  possible  steps  to  engage  the  requisite  staff  of  nurses, 
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which  had  to  he  totally  distinct  from  their  ordinary  nursing  staff,  who  at  the  present 
moment  are  carrying  on  their  ordinary  nursing  work. 

"  Their  superintendent  (Miss  Evans)  placed  a  deputy  at  the  permanent  Nurses' 
Home,  and  herself  took  the  management  of  the  small-pox  nursing. 

"  The  work  was  at  first  very  arduous  until  sufficient  nurses  could  be  got  together, 
but  those  two  or  three  who  were  first  engaged  placed  their  hearts  and  souls  in  the 
work,  and  with  the  superintendent  (who  also  nursed),  managed  to  do  what  was 
requisite  for  some  100  or  more  cases,  with  which  they  commenced. 

"  Within  a  fortnight  the  society  had  a  staff  of  some  dozen  nurses,  trained  for 
small-pox  and  coming  from  St.  John's  House,  Norfolk  House,  and  similar  other 
establishments. 

"  The  society  has  had,  for  about  three  months,  20  or  m.ore  such  specially  trained 
nurses,  and  they  employed  sorne  20  or  30  men  and  women  as  assistants,  to  stop  in  the 
various  houses  and  carry  out  the  trained  nurses  directions  during  their  absence. 

"  The  nursing  is  now  (June)  somewhat  lessening,  and  the  society  have  slightly 
reduced  its  staflF. 

"  Latterly  it  has  had  to  take  up  cases  which  have  been  operated  upon  by  persons 
who,  without,  and  in  fact  contrary  to,  the  directions  of  the  medical  men,  bathe  the 
patients  in  a  reckless  manner  and  then  leave  them  as  cured,  when  in  the  opinion  of 
the  medical  men  they  are  not  cured  and  are  still  infectious. 

"The  nurses  necessarily  distribute  a  large  quantity  of  eggs,  fruit,  food, flowers,  &c., 
and  they  have  undertaken  with  the  Guardians  that  they  will  do  what  is  necessary  in 
relief  for  the  first  24  hours,  and  as  a  fact  they  do  not  limit  their  distribution  to 
this  period. 

"  Frocedure. 
*'  The  society's  procedure  is  as  follows  : — 

"  Halfpenny  cards  are  placed  in  the  hands  of  the  medical  men  and  the  authorities. 

"  The  Sanitary  Authority  every  morning  sends  to  the  society's  superintendent 
a  list  of  all  notifications  they  have  during  the  preceding  day  received. 

"  From  these  particulars  the  superintendent  arranges  the  work  among  the  nurses 
according  to  each  nurse's  district.  On  the  nurse's  return  from  her  work  she  writes  on 
Form  Ka  (new  case  of  small-pox)  answers  to  certain  questions. 

"  Tiiat  form  is  sent  to  the  society's  office,  and  from  it  Heturns  S.  and  G.  arc 
respectively  made  out  (being  altered  as  necessary)  are  sent  to  the  Sanitary  Authority 
and  to  the  relief  committe  of  the  Board  of  Guardians. 

*'  If  the  requirement  in  Ileturns  S.  and  G.  are  not  duly  complied  with  the  super- 
intendent writes  the  facts  on  the  Form  Q.,  and  sends  it  to  the  society's  office,  from 
whence  a  special  communication  (in  writing)  is  made  to  the  defaulting  authority. 
This  procedure  is  repeated  until  the  requirements  are  met,  the  Form  Q.  being 
from  time  to  time  sent  back  to  the  nursing  superintendent  with  I'orm  Ac.  attached 
to  it.  On  this  latter  form  the  superintendent  or  nurses  make  their  remarks  and 
return  the  whole  to  the  society's  office. 

"  If  difficulties  arise  the  chairman  attends  at  the  committee  of  the  Sanitary 
Authority  or  Guardians,  as  the  case  may  require. 

"  As  a  rule  the  nurses  are  well  received  and  their  visits  are  looked  forward  to  bv 
the  patients. 

"  Since  the  beginning  of  March  the  society  has  had  over  900  small-pox  cases  under 
its  care. 

"  On  the  Termination  of  Nursing. 

"  A  Notification  Form  is  made  by  the  superintendent  to  the  society's  office. 
*'  From  the  information  thus  gained  returns  are  made  out,  and  sent  to  the  Sanitary 
Authority,  and  to  the  relief  committee  of  the  Board  of  Guardians. 

"  Financial  Matters. 

"  The  Nursing  Society  immediately  they  undertook  the  special  nursing,  issued  an 
appeal  to  the  residents  in  the  county  and  the  city,  and  the  same  has  been  answered 
most  generously,  and  all  classes,  rich  and  poor,  have  come  forward  to  provide  the 
Nursing  Society  with  means. 
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"  The  society  has  spared  no  expense  in  endeavouring  to  fulfil  its  part  of  the  work, 
and  from  the  systematic  and  energetic  action  of  its  superintendent  such  work  has 
proceeded  most  smoothly. 

"  The  society  itself  is  a  small  one,  and  its  ordinary  subscription  list  is  less  than 
200Z.  per  annum. 

"  Country/  Nursing, 

"  The  society  has  placed  itself  in  a  position  to  undertake  the  nursing  of  small-pox 
patients  in  all  the  parishes  of  the  Gloucester  Union. 

"  It  has  made  suggestions  to  each  parish  with  regard  to  it  being  prepared,  by  sending 
round  to  the  chairman  of  each  parish  council  a  circular,  and  the  society  is  ready  at 
any  moment  to  send  trained  nurses,  and  to  pay  for  the  women  to  be  provided  as 
assistants.  It  is  believed  that  most  of  the  parishes  have  got  themselves  ready  in  one 
or  other  of  the  ways  indicated  in  the  above  circular,  but  to  further  insure  this  being 
done,  the  society  in  May  issued  a  circular  emphasizing  the  necessity  for  prompt 
treatment  in  the  earliest  stage,  and  pointing  out  that  the  society  was  prepared  to 
immediately  send  the  necessary  nurses. 

"  The  society  has  all  its  machinery  ready  to  be  put  in  operation  at  any  moment  in 
a  manner  very  similar  to  that  adopted  as  above  mentioned  in  the  city. 

"  George  Whitcombe, 
"  June  1896.  Chairman  of  the  Special  Nursing  Committee." 


Addendum  to  Part  I. 

Small-'pox  in  Gloucester  in  1872-'75. 

Since  writing  the  paragraphs  referring  to  the  previous  occurrence  of  small-pox  in 
Gloucester  (page  22),  I  have  been  enabled  through  the  courtesy  of  Mr.  Mayer,  the 
superintendent  registrar,  to  consult  the  death  registers  for  the  years  1872-75,  and 
have  thereby  gaired  some  information  concerning  the  mortality  from  small-pox  in 
these  years.  In  1872  there  were  seven  deaths  from  this  disease,  viz.,  January,  one  ; 
March,  one ;  April,  one  ;  May,  two  ;  October,  one ;  November,  one.  In  1873  there 
were  49  deaths,  viz.,  January,  two  :  May,  four  ;  June,  five  ;  July,  four ;  August,  two  ; 
September,  four;  October,  11;  November,  nine;  December,  eight.  In  1874  there 
were  97  deaths,  viz.,  January,  six;  Pebruary^  seven;  March,  four;  April,  two; 
May,  three ;  June,  15  ;  July,  21 ;  August,  11 ;  September,  10  :  October,  five ; 
November,  nine ;  December,  four.  In  1875  there  were  seven  deaths,  viz.,  January, 
five ;  Pebruary,  tM^o ;  and  none  afterwards  during  the  whole  year.  So  that  during 
the  whole  period  of  three  years  and  two  months  there  were  160  deaths  from 
small-pox. 

But  it  is  clear  that  prior  to  May  1873  the  disease  could  hardly  be  considered  to 
be  epidemic,  there  having  been  only  nine  deaths  during  the  preceding  16  months^ 
and,  for  three  months  preceding  May,  no  deaths  at  all.  Prom  May  1873  to  Pebruary 
1875  no  month  passed  without  some  fatalities,  the  greatest  number  occurring 
in  July  1875.  This  outbreak  may  therefore  be  said  to  have  lasted  22  months  and  to 
have  caused  151  deaths. 
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The  distribution  of  these  fatal  cases  of  small-pox  in  the  various  registration  districts 
may  be  compared  with  that  of  the  present  outbreak.  Then,  as  now,  the  majority  of 
the  cases  seem  to  have  been  in  the  South  Hamlet : — 


District. 

1873. 

1874. 

1875. 

Total. 

1.  Kingsholm  - 

7 

12 

2 

21 

2.  St.  Nicholas 

18* 

38t 

n 

58 

3.  South  Hamlet 

19 

26 

3 

48 

4.  St.  John  Baptist 

3 

21 

24 

47 

97 

7 

151 

*    3  deaths  in  the  Union  Workhouse  Infirmary, 
t  22 
t  2 


The  workhouse  infirmary  was  used  as  an  isolation  hospital,  and  received  cases  from, 
all  parts  of  the  city,  hence  the  excess  of  deaths  registered  in  the  St.  Nicholas 
district  where  the  workhouse  is  situated.  This  fact  renders  it  impossible  to  give  an 
accurate  estimate  of  the  numbers  attacked  in  each  locality. 

The  only  other  point  on  which  it  is  possible  from  these  returns  to  get  precise 
information  is  as  to  the  age-distribution  of  these  fatal  cases  of  small-pox.  It  is  as 
follows  : — 


Age. 

1873. 

1874. 

1875. 

Total. 

1  month  and  under 

2 

2 

4 

1  month  to  1  year 

3 

7 

3 

13 

1  to  5  years  - 

3 

8 

1 

12 

5  „  10  „ 

6 

16 

22 

10  „  15  „  - 

8 

10 

18 

15  „  20  „ 

5 

10 

2 

17 

20  „  30  „  - 

9 

24 

1 

34 

30  „  40  „ 

4 

9 

13 

40  „  50  „  - 

6 

7 

13 

50  „  60  „ 

3 

3 

60  „  70  „  - 

1 

1 

2 

47 

97 

7 

151 

In  other  words,  of  these  small-pox  deaths,  there  occurred  at  ages — 

Under  1  year  -  -     4,  or  a  proportion  of  2*6  per  cent. 

1  to  10  years         -  -  47       „  „  311 

10  to  30    „     -  -  -  69       „  „  45-7 

30  years  and  upwards  -  31       „  „       20'5  „ 

The  statement  as  to  whether  the  individuals  were  vaccinated  or  not  is  seldom  made, 
so  that  no  estimate  csan  be  framed  as  to  the  incidence  of  the  disease  upon  these  two 
classes  of  subjects. 


/  95060. 
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PART  II. 


§  9.  The  Outbreak  of  Small-pox,  1895-96.  Early 
history  of  outbreak,  June  to  November,  1895. 
Progress  of  the  epidemic.  Its  great  extension  in 
February.  Conditions  favouring  its  spread. 
Houses  invaded  during  each  fortnightly  period. 
Number  of  cases.    Mortality.    Table  of  cases. 

§  10.  Spread  of  Infection  through  School  Influence. 
Children  who  were  probably  infected  in  the 
Public  Elementary  Schools. 

Widden  Street  School. 

St.  Luke's  School. 


§  10.  Spread  of  infection,  etc. — co7it. 

Tredworth  School. 
Linden  Eoad  School. 
Ryecroft  School. 

§11.  Hospital  Isolation.  Number  of  cases  remoA^ed 
to  hospital.  Comparison  or  incidence  in  houses 
li-om  which  first  cases  removed,  and  these  in 
which  they  remained  at  home.  Cases  in 
hospital  at  date  of  opening  inquiry.  Hospital 
and  home  mortality  compared. 


§9.— Small  Pox— 1895-96. 

Early  history     Althougli  during  tlie  past  few  years  small -pox  has  prevailed  in  various  parts  of  the 
of  outbreak,    country  in  more  or  less  direct  communication  with  Gloucester,  and  especially  in 
places  so  nearly  related  to  it  as  Birmingham,  Bristol,  and  Stroud,  it  was  not  until  the 
autumn  of  1895  that  the  city  became  markedly  infected.    In  the  month  of  June 
there  had  been  notified  the  case  of  a  Midland  E-ailway  official,  M"ho  was  believed  to 
Iiave  contracted  the  disease  at  Burton-on-Trent.    He  was  promptly  isolated,  and  no 
further  case  arose  in  connexion  with  his  attack.    But,  as  so  often  happens,  the  earliest 
cases  in  an  epidemic  are  to  be  found  amongst  those  whose  nature  has  been  un- 
recognised, or  which  have  been  unattended,  medically  and  not  notified  to  the  authorities. 
Por  the  next  case  (in  August)  which  became  known  was  of  a  lad  employed  on  the 
premises  of  a  Mr.  B.,  living  in  the  Midland  Hoad.    Mr.  B.  was  a  commercial 
traveller,  and  although  he  does  not  appear  to  have  contracted  small-pox  himself,  it  is 
highly  probable  that  he  was  the  medium  of  its  importation  into  the  city,  and  of  the 
infection  of  one  or  more  members  of  his  family,  whose  cases  were  not  notified.  The 
lad  referred  to  lived  in  Goody er  Street,  and  was  not  known  to  have  infected  others  ; 
but  the  inquiries  subsequently  made  by  Dr.  Campbell,  to  whom  I  am  indebted  for 
this  information,  seemed  to  furnish  the  clue  to  other  cases  that  subsequently  arose  in 
the  city.    Thus  the  third  case  notified  was  a  fellow- shopman  to  a  friend  of  Miss  B., 
who  herself  had  a  mild  attack,  and  went  to  Scotland  on  her  recovery.    I  do  not  know 
whether  she  actually  visited  the  shop  whilst  still  infectious,  but  it  is  notorious  that 
the  spread  of  small-pox  is  often  to  be  traced  to  individuals  suffering  from  such  mild 
attacks  that  they  are  able  to  go  about.    At  any  rate  it  is  a  singular  coincidence  that 
there  should  be  even  this  indirect  relationship  between  these  cases.    The  next  link  is  to 
be  found  in  the  probable  infection  of  a  young  girl,  a  friend  of  No.  ?>,  who  was  employed 
as  nursemaid  in  the  K.  family,  in  Derby  Road.    The  girl  herself  (No.  5)  sickened  in 
September,  her  case  being  notified  on  the  28th  of  that  month  ;  whilst  the  infant  K. 
(No.  6)  was  attacked  a  few  days  later.    On  October  27th  there  died  at  a  neighbour  of 
the  K's,  the  child  E.M.,  8  years  of  age,  from  what  was  certified  as  "  malignent  measles." 
She  was  unvaccinated,  and  had  been  taken  ill  on  October  21st.    There  are  eight 
children  in  this  family,  one  other  (D.M.  at  5)  being  also  unvaccinated.    In  the  first 
week  of  November  two  of  the  children,  including  the  last-named,  and  subsequently  the 
father,  were  attacked  with  small-pox  and  removed  to  the  hospital  (Nos.  9,  10,  12) ;  and 
at  the  same  time  a  lady,  who  had  visited  the  child  first  attacked,  was  also  attacked. 
It  is  hardly  consistent  with  ordinary  ideas  of  the  incubation  period  of  small  pox  to 
believe  that  the  child  D.M.  was  directly  infected  by  No.  5,  although  it  is  certain  by  the 
fact  that  this  girl  did  come  into  the  house  before  her  illness  was  declared.    She  was 
removed  to  hospital  on  September  28,  i.e.,  23  days  before  the  child  was  taken  ill  in  the 
M.  family.    Beverting  to  the  case  No.  3,  it  may  be  mentioned  that  Dr.  Campbell  has 
evidence  of  the  infection  through  him  of  two  other  cases  besides  that  of  No.  5.  These 
early  cases,  which  form,  as  it  were,  a  series  apart,  and  from  which  it  is  possible  that 


other  cases  may  have  arisen,  may  be  cliagrammaticaliy  represented  in  their 
connexions,  thus : — 

"  B  " 


7  I 


67 


11 


12 


10 


Scattered  cases  continued  to  arise  through  November 


and  December,  in  various 

quarters  of  the  city,  so  that  by  the  end  of  the  year  there  had  been  notified,  since  the 
middle  of  June,  27  cases. 

It  is  not  possible  to  trace  the  connexions  between  the  cases  that  now  began  to 
increase  in  number,  although  it  was  not  until  the  third  week  in  February  that  the 
disease  assumed  serious  proportions.  In  order  that  an  accurate  idea  may  be  formed 
of  the  manner  of  its  spread  I  have  prepared  a  series  of  spot-maps  (placed  at  the  end  of 
this  Heport,  p.  182),  of  which  tlie  first  sliows  the  houses  invaded  up  to  January  <ith, 
1896,  and  the  rest  those  in  each  succeeding  fortnight  to  July  18th.  I  have  also 
prepared  lists  of  these  houses,  indicating  the  cases  of  small-pox  that  occurred  in 
them,  as  well  as  the  total  number  of  the  inmates  of  these  houses  of  which  this 
information  was  obtained,  grouped  in  age  periods. 

The  maps  are  prepared  from  one  which  is  published  by  Mr.  John  Jennings  of 
Gloucester,  whom  I  beg  to  thank  for  his  kindness  in  granting  permission  to  utilise  it 
for  this  purpose. 

In  the  following  paragraphs  will  be  given  a  summary  of  the  facts  as  to  incidence 
in  each  of  the  15  sections,  into  which  the  whole  period  has  been  arbitrarily  divided. 


June  \Mh,  1895,  to  January  Mh,  1896. — There  are  known  to  have  occurred  in  these  Progress 
30  weeks  33  cases  of  small-pox,  which  came  from  25  houses,  in  which  subsequently  of  the 
8  other  cases  arose.    Of  these  lil  cases,  5  were  fatal.  invaded^ 
16  houses  yielded  1  case  of  small-pox.  houses. 
6  >,     2  cases  ,, 

2  4 


No  houses. 

2  „  with  4  cases, 
22     ,,  33  „ 

1  house      ,,      4  „ 


As  to  their  situation, — 

1.  Kingsholm 

2.  St.  Nicholas  - 

3.  South  Hamlet 

4.  St.  John  Baptist 

The  age  incidence  of  those  attacked  in  these  25  houses  was  : — 

1  month  and  under  -  -  -     1  case,   1  death. 

1      ,,     to  1  year  -  -    —  — 

1  to  10  years  -  -  -    11  cases  3  deaths. 

10  to  30    „  -  -  -    22    „     1  death. 


30  and  over 
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There  were  removed  to  hospital*  36,  of  whom  3  died. 
There  remained  at  home  5,  of  whom  2  died. 


*  That  is  of  the  41  cases  which  occurred  in  these  invaded  houses,  not  the  number  actually  removed  daring 
the  period. 

E  2. 


36 


List  of  Houses  known  to  be  Invaded  by  Small-Pox  during  the  Period  June  1895 

to  "Week  ending  January  4th,  1896. 


[Map  1.] 

With  Ages  of  the  Inmates  and  of  those  Attacked. 


No.  in 

Inmates. 

Cases.* 

House 

Address. 

District. 

1 

1 

30 
and 
over. 

1 

1 

List. 

Month 
and 
under. 

Month 

to 
1  Tear. 

1  to  10. 

10  to  30. 

Month 
and 
under. 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

1 

74,  Rycroft  Street  - 

IIL 

1 

2 

5,  Goodyer  Street  - 

III. 

2 

— 

3 

68,  Vauxhall  Eoad  - 

in. 

3 

2 

3 

4 

8,  Upton  Street 

III. 

4 



5 

8,  Vauxhall  Terrace, 
Milbrook  Street. 

III. 

— 

— 

— 

— 

— 

— 

— 

— 

5 

— 

6 

77,  Derby  Eoad 

III. 

— 

6 

7,  Counsel  Street 

II. 

7 

67 

8 

9,  Derby  Eoad 

IIL 

— 

— 

2 

6 

2 

— 

— 

S,  10 

9 

12 

9 

42,  Derby  Eoad 

III. 

— 

— 

— 

1 

2 

— 

— 

— 

— 

11 

10 

.5,  Moor  Street 

IIL 

13,  17 

11 

16,    King's  Barton 
Street. 

III. 

— 

— 

— 

— 

— 

— 

u 

— 

12 

2,  Fowey  Villa,  Con- 
duit Street. 

III. 

6 

2 

15 

13 

3,  Conduit  Street 

III. 

I 

1 

16 

14 

Laurel  Villa,  Stroud 
Eoad. 

III. 

18 

15 

45,  High  Street 

III. 

3 

1 

19,  53 

16 

27,  Kno-wles  Eoad  - 

III. 

3 

2 

44 

20 

17 

38,  Morton  Street  - 

III. 

2 

2 

2 

21,  28 

18 

12,  Sinope  Street 

III. 

1 

2 

1 

22 

19 

4,  Wells  Cottages, 
Sherborne  Street. 

IV. 

23 

39 

30,  31 

20 

2,  Upper  Cecil  Eoad 

III. 

24 

21 

17,  Milbrook  Street  - 

III. 

2 

3 

1 

34,  45 

25,  36 

39 

22 

Lorne  Villa,  Stroud 
Eoad. 

III. 

26 

23 

5,  Barbican  Eoad 

11. 

35 

27 

24 

14,  Stratton  Eoad  - 

III. 

32 

25 

60,  Clifton  Eoad 

III. 

2 

1 

3 

33 

*  The  figures  in  these  columns  refer  to  the  Table  of  Cases,  p.  70  e<  seq.    Those  printed  in  italics  denote  fatal  cases. 


II. 

January  5th  to  18th,  1896. — The  number  of  cases  known  to  have  occurred  in  this 
fortnight  was  25,  there  being  new  invasions  of  14  houses.  Altogether  these  houses 
yielded  29  cases,  of  which  8  were  fatal : — 

6  houses  yeilded  1  case  of  small-pox. 

4     „         J,     2  cases  „ 

2     ,1         ,,3  5, 

1     j»         »>  ,, 

1     J)         »j     5  J, 

Their  situation  was : — 

2.  St.  Nicholas       -  -  2  houses  with  3  cases. 

3.  South  Hamlet      -  -  9       „  „  18  „ 

4.  St.  John  Baptist  -       -  3       „  „    8  „ 

The  a^ri^-incidence  of  those  attacked  in  these  14  houses  was : — 

1  month  to  1  year   -  -  -     2  cases,  2  deaths. 


1  to  10  years  - 

-  16 

M      3  „ 

10  to  30  „ 

» 

30  and  over 

-  7 

29 

8 

There  were  removed  to  hospital  28,  of  whom  8  died. 
Remained  at  home  1. 
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List  op  Houses  known  to  be  Invaded  by  Small-Pox  during  the  Fortnight  ending 

January  18th,  1896. 


[Map  2.] 


No.  in 
House 
List. 

Address. 

District. 

Inmates. 

Cases. 

1 

Month 

and 
under. 

1 

Month 

to 
1  Year. 

I  to  10. 

10  to  30. 

30 
and 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

26 

24,  Theresa  Street  - 

III. 

2 

3 

2 

37 

27 

2,  Guinea  Street 

IL 

4 

3 

2 

38 

23 

3,    Wells  Cottage, 

IV. 

40 

Sherborne  Street. 

29 

80,  New  Street 

III. 

2 

2 

2 

42 

61 

30 

9,  Counsel  Street 

IL 

1 

2 

2 

3 

7/ 

45 

31 

8,  Albany  Street 

III. 

1 

3 

1 

1 

47,  51 

32 

7,  Albany  Street 

III. 

2 

4 

2 

JiS,  50 

33 

4,  Vauxhall  Terrace, 

III. 

3 

3 

49 

Milbrook  Street. 

34 

10,    High  Orchard 

III. 

4 

2 

1 

57,68 

Street. 

69,  70 

35 

44,  New  Street 

IIL 

5 

2 

2 

79 

52 

36 

17,  St.  John's  Lane  - 

IV. 

43,  65 

63,  64 

37 

70,  Mel  bourn  Street - 

III. 

2 

2 

54 

38 

28,  Blenheim  Koad  - 

III. 

56 

39 

29,  Longsmith  Street 

IV. 

3 

2 

2 

58,75 

III. 

January  \^ih  to  Feb7'uary  \st,  1896. — During  this  fortnight  some  encouragement 
was  given  to  the  hope  tliat  the  outbreak  was  abating.  There  were  24  cases  known  to 
have  arisen,  but  the  number  of  newly  invaded  houses  had  fallen  to  10.  These  10 
houses  yielded  16  cases,  of  which  three  were  fatal : — 

7  houses  yielded  1  case  of  small- pox. 
1  house  2  cases  ,, 

1  5>  J)  3 


Their  situation  was : — 

1.  Kingsholm-  -  -  -    1  house,   2  cases. 

3.  South  Hamlet    -  -  -    8     „     IS  „ 

4.  St.  John  Baptist    -  -  -    1     „       1  „ 

The  a^re-incidence  of  those  attacked  in  these  10  houses  was : — 

1  month  to  1  year  -  -  -  1  case. 

1  to  10  years        -  -  -       -  2    „    1  death. 

10  to  30    „       -  -  -  -  5    „  — 

30  and  over  -  -  -       -  8    „    2  „ 

16  3 

One  was  a  case  of  a  man  employed  on  a  ship  in  the  docks  (No.  1,9?7),  who  infected 
two  other  members  of  his  family. 

There  were  removed  to  hospital  16,  of  whom  3  died. 
Rems^ined  at  home  none. 

E  3 


L^ST  OF  Houses  known  to  be  Invaded  by  ^SMALL-rox  during  the  Fortnight  ending 

February  1st,  1896. 


[Map  3.] 


No.  in 

House 
List: 

Address. 

District. 

Inmates. 

Cases. 

1 

Month 

and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

40 

26,  Sidney  Street  - 

I. 

1 

2 

2 

59,  77 

41 

39,  Eobin  Hood 

I 

3 

2 

2 

60,  84 

1,977 

Street. 

49 

Shakespeare  Passage 

IV. 

66 

43 

107,  Falkner  Street  - 

III. 

4 

4 

2 

72 

44 

80,  Victoria  Street  - 

III. 

2 

73 

4S 

59,  Brook  Street 

III. 

1 

3 

2 

74 

4G 

Bleak  House,  Station 

III. 

76 

Boad. 

47 

8,  Carmarthen  Street 

nr. 

1 

1 

2 

108 

■102 

78, 127 

48 

9,  Baker  Street 

III. 

1 

2 

80 

49 

51,  High  Street 

III. 

2 

2 

81 

IV. 

February  Itid  to  February  15th. — There  were  28  additional  cases  of  small-pox 
during  this  '  fortnight,  and  22  houses  newly  invaded,  a  notable  increase  on  the 
•preceding  fortnight.  There  occurred  in  all,  in  these  houses,  52  cases,  of  wliich  nine 
[)roved  fatal  : — 

11  houses  yielded  each  1  case  of  small-pox. 
4     „         „  2  cases 

2         ,5  5)  3 

2     5,  4    ,,  „ 

1-  ??  S    ?j  »» 

1  6 

The  circumstances  of  the  family  in  which  eight  cases  occurred  may  be  related. 
These  cases  continued  to  arise  until  the  middle  of  May,  so  that  the  house  was 
infected  for  fully  three  months.  All  the  children  were  attacked,  the  parents  alone 
escaping.  The  house  (No.  56  in  list),  in  Moor  Street,  is  old  and  incommodious.  All 
but  one  (No.  330,  a  lad  of  17)  were  unvaccinated,  and  two  of  the  patients  died 
(No.  101,  a  boy  of  11,  and  No.  l,G7l,  a  boy  of  3). 

In  another  house  (No.  67)  the  father  was  the  first  to  be  attacked,  then  four 
unvaccinated  children,  aged  10,  S,  6,  and  3  respectively  (Nos.  606,  352,  353,  405),  the 
three  youngest  dying.  The  mother  and  two  remaining  children  of  the  family  escaped ; 
they  were  all  vaccinated. 

The  houses  newly  invaded  during  this  fortnight  were  situated  in  two  districts 
only,  viz.  : — 

3.  South  Hamlet       -  -  -    21,  with  51  cases. 

4!.  St.  John  Baptist  -  -  -     1     „     1  „ 

The  a^e-incidence  of  the  52  cases  was  : — 

1  month  to  1  year    -  -  -     1  case. 

1  to  10  years    -  -  -       -    22    „     5  deaths. 


10  to  30    „  -  -  -    13    „     2  „ 

16    „  2 

52  9 


30  and  over       -  -  -    16    „     2  „ 


There  were  removed  to  hospital  33,  of  whom  8  died. 
Remained  at  home  19,  of  whom  1  died. 
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List  op  Houses  known  to  be  Invaded  by  Small-Pox  during  the  Fortnight;  ending 

February  15th,  1896. 


[Map  4.J 


0.  in 
House 
List. 

Address. 

District. 

Inmates. 

Cases. 

1 

Month 

and 
under. 

1 

Month 

1c 
1  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Mouth 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

50 

5,  Napier  Street 

III. 

— 

— 

— 

4 

2 

— 

— 

— 

82 

— 

51 

Sidney     Villa,  St. 

III. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

83 

Paul's  Eoad. 

52 

34,  Wellington  Street 

III. 

— 

— 

— 

1 

3 

— 

— 

— 

85 



53 

58,  Howard  Street  - 

III. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

S6 

54 

2,  Rose  Villa,  Albion 

III. 

— 

— 

1 

3 

1 

— 

— 

87 

Hi 

140 

Str(!et. 

55 

Quedgley  Villa, 

III. 

88 

— 

Bristol  Eoad. 

56 

38,  Moor  Street 

IIL 

— 

— 

6 

2 

2 

— 

— 

89,173, 

iOi,  330 

— 

1,416,  1,670 

/,67/,  1,704 

57 

42,  Regent  Street  - 

III. 

— 

— 

— 

2 

2 

— 

— 

— 

— 

90 

58 

1,  Robin  Hood  Street 

III. 

— 

1 

4 

— 

2 

— 

— 

180,  184 

— 

91,  322 

59 

28,  Princes  Street  - 

III. 

— 

— 

— 

— 

— 

— 

— 

— 

92,  125 

— 

60 

46,  Castle  Street 

III. 

— 

— 

— 

— 

2 

— 

— 

— 

93,  177 

61 

"  Tresilian,"  40,  Han- 

in. 

— 

1 

— 

2 

1 

104 

— 

97 

— 

man's  Road. 

62 

6,  Sunningdale  Ter- 

III. 

94 

race,  Linden  Road. 

63 

21,  Stroud  Road 

III. 

1 

7 

2 

95 

64 

—  Upper  Cecil  Road 

III. 

5 

1 

2 

96,  492, 

494 

493,  501, 

1,094 

65 

1,  Falkner  Street 

IIL 

2 

2 

1 

98 

386 

66 

2,  Clegram  Villas 

III. 

2 

2 

99, 170 

67 

6,  Dynevor  Square  - 

III. 

3 

3 

2 

352,  353, 

656 

100 

405 

68 

4,    George's  Row, 

III. 

o 

1 

o 

103 

Morton  Street. 

69 

3,  Raglan  Street 

III. 

3 

2 

105,  106, 

143 

115 

70 

63,  Napier  Street  - 

III. 

O 

1 

2 

107 

71 

7,  Bedford  Street  - 

IV. 

3 

4 

2 

109 

V. 

February  \Qth  to  29th. — A  most  marked  exacerbation  of  the  disease  occurred  during 
this  fortnight.  In  the  week  ending  February  15th  there  had  been  nine  cases,  of 
vrhich  only  four  were  in  houses  not  previously  invaded.  Up  to  this  date  there  had 
been,  from  June  1895,  71  houses  invaded,  and  79  cases  known.  But  from  this  time 
onwards,  for  a  period  of  four  months,  the  weekly  notifications  were  never  less  than  47, 
and,  indeed,  for  eight  weeks  continued  to  increase  progressively  until,  in  the  week 
ending  April  11th,  the  highest  number  (211)  was  reached.  During  these  lour  months, 
980  houses  were  newly  invaded,  yielding  1,780  cases  in  all. 

A  striking  feature  of  the  notifications  which  occurred  during  Ihis  fortnight  was  the 
large  proportion  of  children  amongst  them.  Of  95  cases  occurring  in  the  98  houses 
which  were  newly  invaded,  no  fewer  than  75  were  of  children  under  the  age  of  10 
years,  a  remarkable  preponderance  even  in  an  epidemic  where  children  have  suffered 
so  extensively.  The  reason  for  this  was  the  fact  that  the  majority  of  them  were 
infected  at  school,  no  fewer  than  40  of  the  cases  notified  during  this  fortnight 
attending  the  Widden  Street  (Infants;  school  when  attacked,  and  25  the  St.  Luke's 
(Infants)  school  in  New  Street.  I  propose  to  enter  subsequently  into  fuller  detail 
upon  the  incidence  of  the  disease  in  these  schools,  but  it  must  suffice  here  to  state 
that  to  this  cause  must  undoubtedly  be  attributed  the  great  dissemination  of  the 
disease  within  the  city,  and  particularly  in  the  quarters  whence  these  children  came, 
that  now  took  place. 

There  were  114  cases  known  to  have  occurred  during  this  fortnight,  and  93  houses 
were  newly  invaded,  in  which  231  cases  altogether  arose,  77  being  fatal : — 

39  houses  yielded  each  1  case. 
18     „        ,,  2  cases. 

15  !,,  3 

8  4  ■ 

8  „  5,  5  „ 

E  4 
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1  house  yielded  6  cases. 

2  >»  V 

1     j»        j»     8  „ 

1     j>        )>   H  j» 

The  larffer  proportionate  number  of  houses  having  more  than  one  case  was  in  the 
main  attributable  to  the  greater  incidence  of  the  disease  upon  the  children  of  the 
household. 

The  houses  were  located  as  follows  : — 

1.  Kingsholm  -  -  -  -    10  houses,  29  cases. 

3.  South  Hamlet    -  -  -    80     „    192  „ 

4i.  St.  John  Baptist    -  -  -     3     „      10  „ 

The  a^e-incidencfi  of  the  231  cases  was  : — 

1  month  and  under  -  -       1  case,  1  death. 

1     „     to  1  year         -  -       9    „     8  „ 

1  to  10  years  *       -  -  -  131    „    57  „ 

10  to  30    „         -  -  -  53    „  3 

30  and  over  -  -  -  -  37     „  8 


5» 


231  77 

Of  these  there  were  removed  to  hospital  154,  of  whom  60  died. 
Remained  at  home  77,  of  whom  17  died. 

Reference  may  be  made  to  three  families  amongst  those  attacked  during  this 
period.  In  No.  94  every  one  of  a  family  of  11  members  had  the  disease,  which 
iDegan  in  a  child  six  years  old,  one  of  the  Widden  Street  school  children.  The  parents 
and  five  children,  aged  11  to  17,  were  vaccinated,  and  none  of  these  died,  but  each  of 
the  four  younger  children  (from  6  months  to  6  years)  died ;  they  had  not  been 
vaccinated.  Another  instance  of  the  whole  family  being  attacked  is  that  of  house 
No.  186.  Here  the  parents  (35  and  29  years)  were  the  only  ones  vaccinated ;  the 
mother  had  a  mild  attack,  the  father  a  more  severe  one.  A  boy,  5  years  old,  the  first 
to  be  taken  ill,  died  ;  then  twin  infants  (at  4  months) ;  whilst  two  other  children 
(4  years  and  18  months  respectively)  recovered,  the  younger  having  a  discrete  attack 
only.  In  house  No.  151  two  children  out  of  a  family  of  seven  escaped.  They,  like 
their  parents,  had  been  vaccinated,  but  both  the  latter  (aged  34  and  32  years)  died, 
as  also  did  four  out  of  the  five  remaining  children  (aged  from  6  to  1  year) ;  a  girl  of 
8  recovered.    These  five  children  were  all  unvaccinated. 

The  tables  and  analysis  given  hereafter  will  show  to  what  an  extent  the  incidence 
of  the  disease  in  families  feU  upon  the  unvaccinated,  but  this  is  almost  tantamount  to 
saying  that  it  was  an  incidence  upon  the  children  under  10  years  of  age,  as  so  small 
a  proportion  of  children  of  this  class  in  Gloucester  were  vaccinated  at  the  time  of  the 
outbreak. 


List  of  Houses  known  to  be  invaded  by  Small-pox  during  the  Fortnight  ending 

February  29,  1896. 

[Map  5.] 


No.  in 
House 
List. 

Address. 

District. 

Inmates. 

Cases. 

1 

Month 
and 
under. 

1 

Month 

to 
I  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

] 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

72 

24,  Salisbury  Eoad  - 

III. 

5 

2 

110 

73 

10,  Twyver  Street  - 

I. 

2 

2 

111 

74 

5,  Gothic  Cottage, 

III. 

Barton  Street. 

75 

61,    Lower  Barton 

III. 

4 

1 

2 

113 

Street. 

76 

14,  Forest  Terrace  - 

III. 

1 

2 

3 

3 

231,239 

77 

20,  Blenheim  Koad  - 

III. 

] 

2 

1 

1 

116 

238 

78 

11,  Bienheim  Eoad  - 

III. 

4 

1 

2 

in,  224 

79 

5,  Seymour  Koad  - 

IIL 

118 

80 

49,  Milbrook  Street  - 

IIL 

119 

81 

3,  Vauxhall  Terrace, 

III. 

4 

2 

120, 1,845 

Milbrook  Street. 
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No.  In 
House 
List. 

Address. 

Inmates. 

Cases. 

1 
1 

ivionxr 

and 
Under 

1 

iVLOULI 

+r» 
LO 

1  to  10 

10  to  30 

30 
and 
over. 

1 

ivionti 
aud 
under 

1 

Monti 

to 
1  Year 

'     1  to  10. 

10  to  30. 

30  and 
over* 

82 

132,  Milbrook  Street 

1. 

— 

2 

1 

1 

— 

—  ■ 

121,2.52 

— 

— 

83 

10,  Napier  Street 

III. 

— 

— 

2 

2 

— 

— 

— 

122,  217 

216 

— 

84 

3,    Windsor  Place, 

III. 

— 

4 

2 

— 

— 

123 

— 

— 

Milbrook  Street. 

85 

25,  Victoria  Street  - 

III. 

— 

— 

2 

2 

2 

— 

— 

/24 

— 

— 

86 

163,  Lower  Barton 

TTT 
ill. 

— 

— 

3 

1 

2 

— 

— 

125 

— 

— 

Street. 

87 

17,  Upton  Street 

III. 

■ 

6 

4 

2 

128,  129, 

1,128 

— 

647 

88 

9,    Lower  Barton 

III. 

— 

— 

1 

4 

3 

— 

— 

130 

— 

— 

Street. 

89 

55,  xileiiueiin  Koau  - 

TFT 
1  11. 

— 

— 

2 

2 

1 

— 

— 

131,  133 

247 

— 

90 

60,  Milbrook  Street  - 

III. 

— 

6 

— 

2 

— 

— 

JS2 

— 

267 

91 

Yorkeley  Villa, 

1. 



3 

3 

134 

— 

— 

Alired  Street. 

92 

38,  Midland  Road  - 

III. 

— 

— 

— 

3 

2 

_ 

— 

— 

136 



93 

Linden  Road  Board 

III. 

— 

— 

— 

— 



— 

— 

— 

137 

— 

School. 

94 

23,  Twyver  Street  - 

I. 

1 

3 

5 

2 

— 

3/4 

135,  234, 

235,  2.59, 

236,268 

429 

260,  265, 

266 

9.5 

77,  Milbrook  Street  - 

T 
i. 

— 

— 

3 

2 

— 

138 

— 

— 

96 

oU,  vviaaen  btreet  - 

TTT 
J-ii. 

— 

— 

4 

3 

2 

— • 

— 

139,  230, 

567,  991 

— 

993 

97 

r~\  r\      TIT'  1  1            O  J.  i 

29,  Vvidden  Street  - 

III. 

— 

— 

2 

4 

2 

— 

— 

142,341 

— 

— 

98 

46,  Stratton  Road  - 

III. 

— 

— 

— 

— 

— 

— 

— 

144,  242, 

25S 

257 

241 

99 

"  Beehive,"  Blilbrook 

III. 

— 

— 

4 

3 

1 

— 

— 

14.5,  245 

351 

246 

Street. 

100 

8,  Jersey  Road 

III. 

3 

o 

146 

— 

101 

6,  Lady-bellgate 

IV. 

4 

2 

2 

1A7    ''6 1 

262 

2(,3 

102 

32,  Sinopt!  Street 

III. 

— 

1 

2 

— 

— 

— 

148 

1,214 

— 

103 

5,  Wellington  Street 

III. 

— 

— 

3 

— 

3 

— 

— 

— 

— 

149 

104 

38,  Falkuer  Str(!et  - 

III. 

— 

— 

— 

2 

2 

— 

— 

— 

150 

317 

105 

Granville  Terrace, 

r. 

— 

— 

4 

3 

2 

— 

— 

151,  152 

— 

Alfred  Street. 

lOG 

46,    Lower  Barton 

III. 

— 

1 

1 

1 

3 

— 

m 

153 

— 

274 

Street. 

107 

90,  Alma  Place 

III. 

— 

1 

4 

2 

— 

— 

1,555,  1584 

lot 

— 

108 

40,  Sinope  Street 

III. 

— 

1 

2 

1 

1 

— 

— 

155 

283 

1,956 

104 

25,  VViddfu  street  - 

III. 

— 

3 

5 

2 

— 

— 

166,  255, 

— 

— 

no 

75,  Falkner  Street  - 

III. 

— 

— 

2 

5 

2 

— 

— 

250 
157 

303 

— 

111 

50,  East  End  Road  - 

I. 

— 

1 

4 

1 

2 

— 

— 

15S 

— 

— 

112 

1  r\r\       *  1  111 

100,  Alma  Place 

HI. 

— 

2 

2 

— ' 

196 

160,  210 

113 

"  Robin  Hood," 

III. 

1 

3 

1 

5 

643 

159  406, 

Hopewell  Street. 

479 

114 

23,  Magdala  Terrace 

III. 

— 

— 

2 

' — 

3 

— 

— 

161 

— 



115 

13,  Jersej'  Road 

in. 

— 

— 

1 

— 

3 

— 

— 

162 

— 



116 

94,    Lower  Barton 

in. 

— 

— 

3 

3 

1 

— 

— 

103,  575 

570,  737 



Street. 

117 

59,  Vauxhall  Road  - 

III. 

— 

— 

2 

1 

2 

— 

— 

164,533 

582 

243 

118 

27,  Vauxhall  Road  - 

ni. 

— 

— 

3 

2 

2 

— 

— 

1G5 

414,  415 

— 

119 

37,  Victoria  Street  - 

III. 

— 

1 

2 

3 

— 

— 

— 

166 

286,  584 

— 

120 

27,  Magdala  Road  - 

TTT 
111. 

— 

— 

3 

— 

4 

— 

— 

167 

— 

278 

121 

Tweenbrook  Villa  - 

III. 

— 

— 

— 

— 

168 

122 

3,  Forest  Terrace 

III. 

2 

3 

3 

2J3  555 

109  556 

123 

41,  Twyver  Street  - 

I. 

— 

— 

4 

2 

3 

— 

— 

171,  440, 

557 
873,  874 

— 

747 

124 

16,  Barton  Terrace  - 

III. 

— 

— 

— 

— 

2 

— 

— 

— 

— 

172 

125 

35,  Stroud  Road 

III. 

— 

1 

5 

5 

2 

— 

S20 

174,  1,142, 

— 

— 

1,247,  8-27 

126 

58,  Clifton  Road 

III.  1 

— 

— 

— 

— 

— 

— 

176 

— 

— 

127 

Fernlea  Villa, 

III.  j 

— 

— 

3 

4 

1 

— 

— 

17s 

— 

— 

Seymour  Road. 

128 

26,  Napier  Street 

III. 

— 

— 

1 

1 

1 

— 

— 

— 

— 

179 

129 

15,  Llandilo  Street  - 

III. 

— 

— 

— 

— 

— 

— ■ 

— 

181,  451, 

— 

346,  67.2 

130 

7,  Theresa  Street 

III. 

— 

— 

— 

— 

— 

— 

— 

452 
182 

— 

— 

131 

44,  Napier  Street 

III. 

— 

— 

— 

— 

— 

— 

— 

183 

— 

591,  836 

132 

49,  Theresa  Street  - 

III. 

4 

1 

1 

185,  318 

— 

133 

61,  Theresa  Street  - 

III. 



z 

— 

— 

■IS6 

301 

134 

37,  Howard  Street  - 

III. 

3 

2 

187 

135 

39,  New  Street 

III. 

18$ 

136 

46,  Alma  Place 

III. 

2 

3 

1 

1 

323, 

-189,  327, 

325 

400 

324 

401 

137 

St.  Luke  Street 

III. 

3 

1 

2 

190 

138 

4,  Somerset  Place  - 

III. 

1 

4 

1 

2 

191 

390 

139 

91,  New  Street 

in. 

3 

2 

192 

140 

48,  Robin  Hood  Street 

III. 

1 

5 

2 

2 

364 

193,  413, 

384 

365 

693,  694, 

1,161 

141 

60,  Robin  Hood  Street 

III. 

3 

2 

197 

/   95060,  ^ 
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No.  in 

House 
List. 

District. 

Inmates. 

Cases. 

Aadress. 

1 

Month 

and 
under. 

1 

Month 

to 
1  Year. 

ItolO. 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

142 

85,  New  Street 

III. 

— 

— 

4 

4 

1 

— 

— 

194 

340,  354, 

_ 

791 

143 

114,  Alma  Place 

III. 

— 

— 

3 

2 

2 

— 

— 

195,  380, 

1,121 

378 

382 

144 

113,  New  Street 

III. 

— 

— 

3 

2 

2 

— 

— 

'I9S 

— 

145 

Florence  Villa,  St. 

III. 

— 

— 

6 

5 

2 

— 

— 

201 

199 

— 

Paul's  Koad. 

146 

42,  Sherborne  Street 

IV. 

— 

— 

3 

3 

2 

— 

— 

200,  355, 

319,  437 

— 

673 

147 

47,  Victoria  Street  - 

III. 

— 

— 

2 

2 

1 

— 

— 

202,  430 

— 

— 

148 

62,  Victoria  Street  - 

III. 

— 

— 

— 

2 

3 

— 

— 

— 

203,  971 

481 

149 

32,  Eobin  Hood  Street 

HE. 

— 

1 

2 

— 

2 

— 

— 

204 

— 

423,423 

150 

Oxford  Terrace, 

I. 

— 

— 

3 

3 

2 

— 

— 

2Qb,  478, 

— 

— 

London  Road. 

514 

151 

63,  Brook  Street 

III. 

— 

— 

6 

1 

o 

— 

— ■ 

200,  335, 

— 

310,  339 

424,  425, 

426 

152 

120,  New  Street 

III. 

— 

— 

4 

5 

2 

— 

— 

207 

439 

421 

153 

65,  New  Street 

III. 

— 

— 

— 

— 

— 

— 

— 

208 

— , 



154 

67,  Ecgent  Street 

III. 

— 

— 

1  ■ 

— 

3 

— 

— 

— 

— 

209 

155 

43,  Theresa  Street  - 

III. 

211 

15G 

11,  Somerset  Place  - 

III. 

— 

— 

3 

4 

2 

— 

212 

— 

403 

157 

70,  Sherborne  Street 

IV. 

4 

3 

213 

168 

12,  Napier  Street 

III. 

1 

3 

214 

159 

49,  Alma  Place 

III. 

4 

4 

215,  498 

499 

160 

III. 

2 

4 

2 

218 

gram  Eoad. 

161 

49,  Robin  Hood  Street 

III.  . 

1 

3 

1 

2 

934 

219,  698, 

953 

162 

60,  New  Street 

III. 

5 

2 

220 

153 

20,  East  End  Road  - 

I. 

4 

j 

221, 222 

164 

9,  Dainty  Street 

III. 

2 

2 

223 

VI. 

March  1st  to  March  14sth. — The  epidemic  had  now  assumed  such  proportions  as  to 
he  no  longer  under  the  control  ol  the  sanitary  authority.  Up  to  this,  time  nearly 
every  case  had  heen  removed  to  hospital  as  i't  arose,  and  the  infected  house  supervised, 
the  inmates  being  kept  "  in  quarantine  "  for  14  days  after  the  removal  of  the  case. 
But  the  hospital  accommodation  had  been  strained  to  its  utmost ;  and  although  the 
further  opening  of  wards  in  the  unsuitable  "  cholera  hospital  "  at  Hempsted  allowed 
slight  relief,  yet  even  this  additional  accommodation  was  soon  overpassed.  As  the 
great  majority  of  the  cases  were  those  of  children,  several  of  the  hospital  wards 
contained  more  than  their  allowance  of  beds.  It  was,  however,  of  no  avail ;  and, 
although  had  the  epidemic  then  abated,  the  efforts  to  isolate  every  case  would  have  been 
perhaps  justified  by  events,  these  very  efforts  resiilted  in  the  creation  of  a  feeling  of 
mistrust  of  hospital  treatment,  which  increased  the  numbers  of  those  who  preferred 
to  remain  in  their  homes  after  the  necessity  for  their  so  remaining  had  passed  away. 

To  this  fact,  that  a  large  and  increasing  proportion  of  cases  were  retained  in  their 
homes,  must  be  ascribed  in  great  measure  the  continued  spread  of  the  disease. 
Certain  localities  became  especially  affected,  notably  such  streets  as  Alma  Place, 
off  the  Bristol  Road ;  New  Street,  off  the  Stroud  Boad ;  Castle  Street,  to  the  east  of 
the  hospital,  and  numerous  small  and  thickly  peopled  streets  in  the  Tredv^orth  district. 

The  question  of  aerial  infection  from  the  crowded  hospital  might  also  be  invoked 
to  explain  the  continuance  of  the  outbreak ;  but  the  facilities  for  contagion,  through 
direct  inter- communication  of  neighbouring  families,  afford  a  simpler  and  possibly  a 
truer  reason.  It  is  probable,  also,  that  some  of  the  other  schools,  referred  to  later, 
may  have  contributed  to  the  spread  of  infection,  until,  by  the  middle  of  March,  they 
had  all  been  closed  by  the  sanitary  authorities. 

During  this  fortnight  207  cases  were  known  to  have  arisen,  and  118  houses  were 
newly  invaded.  These  houses  ultimately  yielded  257  cases,  of  which  55  were  fatal, 
a  much  smaller  fatality  than  occurred  amongst  the  households  infected  in  the 
preceding  fortnight,  when  so  large  a  proportion  of  children  were  attacked. 
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Of  these  118  bouses,  there  wore — 

58  houses  yiekling 

30  „ 

12 

^'  55  55 

^  5  5  55 

3 
1 
1 
1 

1 


55 
5) 
}5 
55 

5* 


5J 


i.  case. 

2  cases. 

3  ,5 

,5 

5  ,5 

6  „ 

7  „ 


9 
12 


Again,  a  few  may  be  selected  as  examples  of  the  extent  to  which  some  families 
suffered. 

Souse  170. — The  first  to  be  attacked  was  a  child  of  4  years  ;  she  had  a  confluent 
attack ;  then  the  parents,  the  father  (unvaccinated)  dying.  Of  the  three  remaining 
children,  an  infant  died  and  a  girl  of  6  had  a  discrete  attack.  The  mother  was 
the  only  vaccinated  member  of  the  family. 

House  189. — The  child  first  to  be  attacked  (infected  at  school  ?)  died,  as  did  also  the 
mother  (aged  28)  and  two  children  (7  months  and  6  years);  one  child  (No.  513),  the 
only  vaccinated  member  of  the  family,  escaping  with  a  mild  attack. 

House  194. — Here  the  father  was  the  only  member  of  a  family  of  10  who  escaped 
infection.  The  mother  and  three  elder  children  (aged  10,  12,  14),  who  were  all 
vaccinated,  escaped  with  mild  attacks  ;  whilst  the  five  younger  unvaccinated  children 
(15  months  to  9  years)  all  died. 

House  244. — A  family  of  seven,  all  attacked ;  the  parents  had  mild  attacks  ;  the 
children  (9  months  to  5  years)  confluent,  three  dying.  The  children  were  un- 
vaccinated.   None  of  these  cases  was  removed  to  hospital. 

House  246. — In  the  East  End  Eoad,  a  sr,reet  to  the  north  of  the  Great  Western 
Bailway,  and  surrounded  by  fields  ;  there  had  been  two  houses  in  this  street  previously 
invaded.  This  house  contained  seven  inmates,  all  of  whom  were  vaccinated  ;  six  were 
attacked  with  small-pox,  the  w^orst  case  only  being  removed  to  hospital. 

House  272.^ — In  this  house  each  of  the  12  inmates  was  attacked,  all  remaining  at 
home.  The  father  (aged 53),  vaccinated,  died;  as  also  did  an  unvaccinated  infant  and 
a  girl  of  17,  whose  "vaccination  never  took,"  although  attempted  three  times 
(No.  590).  Another  daughter  (No.  587)  showed  no  marks  of  vaccination  on  her  arm, 
and  hers  was  the  only  other  confluent  attack  in  the  household.  Two  young  children 
(3  and  2  years)  who  were  vaccinated  at  and  just  before  their  illness  had  mild  attacks. 

The  houses  invaded  during  this  fortnight  were  situated  in  : — 

1.  Kingsholm       -  -  -      2  houses,    7  cases. 

2.  St,  Nicholas         -  -       -     3     „        6  „ 

3.  South  Hamlet  -  -  -  111     „     241  „ 

4.  St.  John  Baptist  -  -       -     2     ,,  3 
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List  op  Houses  known  to  be  invaded  by  Small-Pox  during  the  Fortnight 

ending  March  14th,  1896. 

[Map  6.] 


No.  in 
House 
List. 


165 

166 
1G7 
168 
169 
170 


Address. 


District. 


Inmates. 


1 

Month 

and 
under. 


1 

Month 

to 
1  Year. 


1  to  10. 


22,  Llanthony  Eoad  - 

23,  AWm  street 

1,  Regent  Streel, 

2,  New  Street  - 

20,  Pembroke  Street 
51,  Castle  Street 


III. 

IV. 
III. 
III. 

in. 
III. 


]0to30. 


Cases. 


30 
and 
over. 


1 

Month 

and 
under. 


1 

Month 

to 
1  Year. 


1  to  10. 


10  to  30. 


!.63 


225,  226 
528 


229 

237,  721, 
758 


227 
228 
U6 
233 


30  ajld 
over. 


462,  464 


E  2 
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No.  ia 
House 
List. 

Address. 

1 

Inmates. 

i 
1 

Cases. 

.  .1 

L)istrict. 1 
1 

1 

1 

X 

MOill-il  J 

untler. 

1 

Month 

to  ' 
I  Year. 

1 

to  10. 1 

0  to  30. 

1 

and  V 
over,  1 

I 

under. 

1 

1 
1 

VIonth 

to 
L  Year. 

1  to  10. 

iO  to  30. 

over. 

171 

Llantliony  Clottasr  s  - 

ITT  ! 
III. 

1 

'  ' 

[ 

A 

o 
o 

o 

£i 

Q 

480 

172 

28,  Kobiu  Hood  Street 

HI. 

■ 

1 

3 

2 

244,  472 

173 

75,  Victoria  Street  - 

III. 

3 

1 
1 

9 

248 

174 

14,  Widden  Street  - 

III. 

3 

o 

249 

175 

Clarence  Villa,  Sey- 

III. 

— 

4 

250 

— 

mour  Road. 

176 

33,  Melbourn  Street  - 

HI, 

— 

3 

4 

2 

— 

— 

— 

177 

Clare  Terrace,  Clog- 

HI. 

— . 

i 

1 

1 

— 

— 

547 

252 

ran  Eoad. 

178 

23,  Dineley  Street  - 

III. 

•) 

o 

o 

9 

253 

179 

35,  Upton  Street 

III. 

— 

1 

1 

254 

180 

56,  Adelaide  Street  - 

III. 

— 

181 

28,  Clifton  Road 

III. 

1 

2 

2 

2 

1 ,169 

269,  553 

jS2 

16,  C!astle  Street 

III. 

■  ■ 

1 
i 

o 
o 

6 

2 

J  IS 

0  /U,  /  UU, 

//U,  0/1 

— 

183 

30,  New  Street 

III. 

— 

184 

7,  Sydenham  Terrace 

HI. 

■  ■ 

4 

3 

2 

448 

2/2 

185 

11,  Wellington  SIreet 

HI, 

275 

186 

23,  Linden  Road 

III. 

— 

I 

— 

2j6 

633 

— 

187 

21,  New  Street 

HI. 

— 

1 

1 

— 

277 

634 

188 

9,  Pembroke  Streel  - 

III. 

— 

8 

2 

279 

— 

189 

41,  Alma  Rlace 

HI. 

— 

i 

Q 

o 

1 

— 

2S0 

01  7  ,  Old, 

— 

51o 

190 

9,  Falkner  Street  - 

HI. 

^ 

3 

— 

— 

281 

191 

34,  Morton  Street  - 

III. 

3 

2 

— 

192 

28,  Morton  Street  - 

HI. 

— 

4 

— 

— 

— 

193 

100,  Falkner  Street  - 

HI. 

o 

/o  / 

194 

13,  Morton  Street  - 

III. 

0 

3 

2 

04VJ,  04  I, 

543 

ooo,  oo]^, 

000 

195 

19,  Philip  Street 

HI. 

■ 

1 

r 
0 

2 

C66 

196 

11,  Vauxhall  Road  - 

HI. 

4 

290 

197 

Farnbrook  Terrace, 

I. 

292 

Bates  Lane. 

198 

16,  Millbrook  Street 

III. 

2 

]99 

63,  Howard  Street  - 

HI. 

A 

294 

200 

36,  Conduit  Street  - 

IH. 

29o 

201 

Cricklade  Terrace, 

HI. 

3 

1 

296 

Hanman's  Road. 

202 

6,  Morningside,  Lin- 

HI. 

.5 

1 

2 

297 

den  Road. 

203 

3,  St.  Paul's  Road  - 

III. 

— 

1 

3 

695 

298 

204 

24,  Regent  Street  - 

HI. 

— 

1 

7 

3 

299 

205 

P.  0 ,  Bristol  Road  - 

III. 

— a 

300 

206 

5,  Morpeth  Street  - 

HI. 

302 

207 

High  Orchard  Street 

III. 

dU4,  ozo 

329 

208 

15,  Tredworth  Road 

IH. 

— 

— 

305 

620 

209 

Winifred  Villas, 

III. 

— 

4 

— 

1 

oUb,  oU7 

— 

Melbourn  Road. 

210 

10,  Exhibition  Street 

HI. 

2 

3 

30& 

211 

30,  Castle  Street 

HI. 

— 

309 

212 

54,  Vaushall  Road  - 

III. 

— 

3 

■ 

311 

213 

1,  Carmarthen  Street 

HI. 

— 

o 

2 

— 

— 

— 

312 

214 

13,  Upton  Street 

HI. 

— 

— 

313 

215 

1 ,  Magdala  Terrace 

III. 

— 

1 

1 

315, 619 

216 

3,  Linden  Terrace  - 

III. 

— 

3 

1 

1 

316,  648 

2J7 

"  Ellesmere,"  Park- 

HI. 

— 

— 

320 

end  Eoad. 

218 

16,  Morpeth  Street  - 

HI. 

3 

2 

326,  579, 

580 

219 

35,  Theresa  Street  - 

III. 

— 

.  — 

— 

— 

■ 

331 

220 

41,  Ry croft  Street  - 

HI. 

— 

3 

2 

2 

1,013,  l,19o 

898 

332 

221 

48,  Alma  Place 

III. 

— 

6 

1 

1 

— 

— 

S6O 

333 

861 

222 

3,  Alfred  Street 

III. 

— 

— 

— 

1 

2 

■ 

334 

— 

223 

65,  Blenheim  Road  - 

III. 

— 

— 

— 

2 

1 

336,  992 

224 

30,  Morpeth  Street  - 

III. 

— 

2 

— 

3 

— 

— 

~" 
706 

337 

225 

3,  Seymour  Road 

III. 

— 

— 

2 

2 

— 

— 

338,  707 

— 

226 

11,  Stratton  Road  - 

III. 

— 

— 

— 

1 

2 

— 

342 

— 

227 

72,  Alma  Place 

III. 

— 

— 

— 

— 

— 



— 

343 

228 

88,  Alma  Place 

III. 

— 

— 

2 

2 

— 

— 

— 

— 

344 

— 

229 

61,  Bristol  Eoad 

HI. 

— 

— 

— 

1 

4 

— 

— 

345,  699 

230 

20,  Brook  Street 

HI 

— 

3 

2 

— 

— 

347 

— 

231 

55,  Barton  'J'errace  - 

III. 

— 

— 

1 

3 

2 

— 

■ — ■ 

— 

348 

232 

68,  Robin  Hood  Street 

III. 

— 

1 

1 

3 

— 

— 

607 

349 

— 

233 

3,  Castle  Street 

HI. 

1 

2 

350 

234 

Elm  Villa,  Falkner 

1  IlL 

— 

1 

4 

— - 

— 

356 

Street. 

1 

235 

20,  Cecil  Road 

1  HI. 

1 

2 

1 

638 

G37 

236 

1,  Vauxhall  Eoad  - 

III. 

358 

237 

9,  Forest  Terrace 

HI. 

1 

2 

359 

729,  786 

238 

8,  MorningsidC;  Lin- 

111. 

3 

1 

1 

360 

den  Road. 

239 

10,  Mataon  Place 

III. 

1 

i  2 

i 

2 

S02 

361,  725 

727 

45 


No.  in 

Inmates. 

Cases. 

House 

Address. 

District. 

1 

1 

30 

1 

1 

Month 

Month 

1  to  10. 

10  to  30. 

Month 

Month 

1  to  10. 

10  to  GO. 

30  and 
over. 

List. 

and 
under. 

to 
1  Year. 

and 
over. 

and 
under. 

to 
1  Year. 

240 

Stephens  Court, 
Westgate. 

II. 

603,  '/OS 



362 

241 

1,  Theresa  Street 

III. 

— 

— 

2 

3 

— 

— 

— 

1,656 

363 

— 

242 

20,  rhilip  Street 

III. 

— 

— 

3 

1 

1 

— 

— 

366 

662 

— 

243 

26,  Robin  Hood  Street 

III. 

— 

— 

— 

2 

1 

— 

— 

— 

690 

367 

244 

10,  Melbourn  Street 

III. 

— 

1 

4 

— 

2 

— 

368 

524,  323 
326,  527 

— 

530,  701 

24.5 

128,  High  Street 

in. 

1 

2 

z 

Z 

Z 

370 

246 

39,  East  End  Koad  - 

I. 







4 

3 

369,  600, 

629,  741 

628,  631 

247 

165,  Lower  Barton 
Street. 

III. 







4 

1 

 , 





371 



248 

14,  Robin  Hood  Street 

III. 

— 

1 

2 

— 

2 



— 

780 

— 

372 

249 

2,  Magdala  Terrace  - 

III. 

— 

— 

2 

2 

1 

— 

— 

— 

373 

1,929 

250 

4,  Raglan  Street 

IIL 

— 

— 

1 

2 

— 

— 

— 

1.130 

374,  803 

— 

251 

39,  Alma  Place 

III. 

— 

1 

3 

3 

2 

— 

1,190 

862,  1,189, 

818,  1,246 

375,  824 

1,329 

252 

34,  Hopewell  Street  - 

in. 

— 

— 

2 

— 

3 

— 

— 

376,  697 

— 

605,  708 

253 

12,  Sunningdale  Ter- 
race, Linden  Road. 

III. 

— 

1 

3 

— 

2 

— 

670 

— 

— 

377 

254 

Hill  view  Terrace, 
Cecil  Road. 

III. 

379 

25  5 

10,  Morpeth  Street  - 

III. 





1 

2 

2 









381 

256 

29,  Robin  Hood  Street 

III. 

1 

— 

3 

2 

2 

— 

— 

— 

398 

257 

17,  Robin  Hood  Street 

III. 

— 

— 

2 

— 

2 

— 

— 

— 

— 

385,  1,455 

258 

12,  Philip  Street 

III. 

— 

— 

4 

2 

2 

— 

— 

— 

— 

387 

260 

111,  New  Street 

III. 

— 

— 

— 

— 

4 

— 

— 

— 

— 

389,  76S 

261 

62,  Salisbury  Road  - 

in. 

— 

391 

— 

262 

56,  Sebert  Street 

II. 

— 

— 

2 

— 

— 

— 

— 

392 

— 

263 

24,  Alvin  Street 

IV. 

— 

— 

— 

— 

— 

— 

— 

39.3,  53.'; 

264 

15,  Cecil  Road 

III. 

2 

394 

265 

52,  Alma  Place 

III. 

— 

— 

2 

2 

2 

- 

— 

717,  S23 

395,  822 

720 

266 

Woodbine  Cottage, 
Linden  Road. 

III. 

— 

— 

3 

1 

1 

— 

— 

396,  718, 
719 

716 

— 

267 

53,  Castle  Street 

III. 



_ 





2 

_ 

397 

268 

30,  Philip  Street 

III. 

— 



4 

1 

z 

• — 

— 

399,  402 

269 

47,  Hopewell  Street  - 

III. 

5 

3 

404,  667 

270 

8,  Conduit  Street 

III. 

— 

1 

2 

— 

— 

406 

271 

46,  Wellesley  Street 
22,  St.  James'  Street 

in. 



4 

2 

407 

686 

272 

III. 

— 

1 

2 

4 

5 

— 

6/0 

635,  636 

587,  590, 

40s,  586, 

609,  632 

687,  709, 
726 

273 

41,  Ducie  Street 

III. 

— 

— 

4 

1 

2 

— 

— 

— 

— 

409 

274 

68,  Brook  Street 

III. 

— 

— 

— 

5 

— 

— 

— 

— 

410,  754 

— 

275 

51,  New  Street 

III. 

— 

— 

3 

2 

1 

— 

— 

411,  543, 
793 

— 

— 

276 

102,  Alma  Place 

III. 

— 

— 

1 

6 

2 

— 

— 

1,607 

412,  671, 
1,127 

1,253 

277 

Sidney  Villa,  Widden 
Street. 

III. 

— 

— 

3 

2 

— 

— 

— 

— 

416 

— 

278 

Clegram  Villas 

III. 

4 

2 

417 

279 

14,  Philip  Street 

III. 

2 

2 

418 

280 

2,  Tredworth  Road  - 

III. 

3 

4 

419,  750 

652,  661, 

749 

281 

12,  Albert  Street 

III. 

2 

2 

1 

734,  799 

420,  674 

282 

Prospect  House 
Conduit  Street. 

III. 

1 

5 

5 

2 

427 

f283 

23,  Lower  Westgate 
Street. 

II. 

476 

431 

The  a^e-incideHce  of  the  cases  occurring  in  these  houses  was  : — 

1  month  and  under  -  -      2  cases,  1  death. 

1  month  to  1  year  -  -       -  12     „  8 

1  to  10  years  '     -  -  -  73     „  28  „ 

10  to  30  years        -  -       -  96     „    9  „ 

30  and  over         -  -  -  74     „    9  „ 

257  55 

Thus  the  age-incidence  shows  a  tendency  to  shift  towards  the  adult  period  of  life, 
hut  there  is  still  a  large  preponderance  of  fatal  cases  amongst  young  children. 

Of  these  257  cases  there  were  removed  to  hospital  94,  of  whom  24  died. 
Remained  at  home  163,  of  whom  31  died. 

P  3 


46 


YII. 

March  loth  to  March  28th. — The  disease  continued  to  spread  during  this  fortnight, 
there  heing  307  fresh  cases,  and  138  houses  newly  invaded.  In  these  houses  there 
occurred  altogether  300  cases  of  small-pox,  of  which  72  were  fatal : — 

73  houses  yielded  1  case. 

24     „         „  2 

12 


11 

11 
5 
2 


3 
4 
5 
6 
7 


Souse  303. — Here  there  was  a  family  of  12  ;  4  of  the  children  (unvaccinated) ,  aged 
from  5  to  S,  having  confluent  attacks,  2  of  which  w^ere  fatal.  These  cases  were  left 
at  home,  hut  there  was  no  farther  infectiono  The  remaining  8  members  had  been 
vaccinated  in  infancy. 

House  307. — Here  all  (5)  were  attacked,  and  all  but  1  removed  to  hospital ;  2  were 
imvacciuated,  the  rest  vaccinated. 

House  316.— All  attacked,  and  all  left  at  home ;  3  died,  2  unvaccinated,  at  4  and  8 
and  an  infant  3  months  old,  vaccinated  5  days  before  onset  of  symptoms.  The  parents 
and  the  remaining  child  attacked  were  vaccinated  in  infancy. 

House  332. — All  the  children,  5  in  number  attacked,  ages  from  7  to  12  years ;  they 
were  unvaccinated,  and  their  attacks  were  severe,  1  fatal  (aged  11). 

House  337. — AH  the  children  (4)  attacked,  2  dying  ;  3  of  them,  including  1  of  the 
fatal  cases,  had  been  vaccinated  at  the  time  of  their  illness. 

House  356. — A  family  of  8  in  a  small  house ;  4  unvaccinated  children  (8,  5,  3, 
and  14  months)  attacked,  one  dying  (aged  3) ;  another  child,  aged  14,  had  a  mild 
attack,  he  had  been  vaccinated  in  infancy,  as  also  had  the  mother,  who  died  from 
malignant  small -pox.  These  cases  were  left  at  home,  but  two  of  the  family 
(vaccinated)  escaped. 

I  may  state  here  that  it  was  a  common  practice  for  some  of  the  wage-earners  of  a 
family  to  leave  the  house  when  small-pox  appeared  in  it,  and  the  cases  had  to  be  left 
at  home.  My  impression  that  a  larger  number  of  the  mothers  were  attacked  than  of 
fathers  may  thus  be  accounted  for. 

House  358. — A  family  of  8,  5  of  whom  attacked.  At  the  time  of  the  first  case 
occurring  the  hitherto  unvaccinated  children  were  vaccinated,  but  3  out  of  the 
4  sickened  within  a  few  days  ;  2  of  them  died.  These  cases  weve  all  removed  to 
hospital. 

House  395. — Pive  in  family,  all  attacked,  4  being  unvaccinated  children  under 
10  years  of  age,  of  whom  2  died. 

House  391. — Six  cases  out  of  7  in  family  (inclusive  of  an  infant  bom  during  its 
mother's  illness).  Both  parents  (vaccinated)  died  as  well  as  this  infant ;  but  3  children 
(aged  2  to  5),  who  were  vaccinated  a  week  before  the  arrest  of  symptoms,  had  discrete 
and  mild  attacks. 

These  (138)  houses  were  thus  distribated  in  the  districts  : — 

1.  Kingsholm      -  -       4  houses,     7  cases. 

3.  South  Hamlet     -       -    130      „      287  „ 

4.  St.  John  the  Baptist    -       4      „         6  „ 

The  ttiQ'e-incidence  of  those  attacked  in  these  houses  was  : — 

deaths. 


1  month  and  under 

7 

cases, 

7 

1  ■  ,,     to  1  year 

9 

6 

1  to  10  years  - 

-  108 

J5 

36 

10  to  30  years  - 

-  98 

5J 

11 

30  and  over  - 

-  78 

55 

12 

300 

72 

Of  these  cases  there  were  removed  to  hospital  66,  of  whom  17  died. 
Remained  at  home  234,  of  whom  55  died. 
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Lisi'  OP  Houses  known  to  be  invaded  by  Small-Pox  during  tke  i^ortniglat 

ending  March  28tli,  1896. 


[Map  7.] 


1  Inmates. 

Cases. 

No.  in 

House 

Address. 

District. 

1 

1 

1 

1 

Liist. 

Month 

Month 

1  to  10. 

10  to  30. 

30 

Month 

Month 

1  to  10. 

10  to  30. 

30  and 

and 

to 

and 

and 

to 

under. 

1  Year. 

over. 

under. 

1  Year. 

over* 

284 

Sanman's  Terrace, 

III. 





— 

— 

— 

— 

— 

— 

— 

432 

Parkeud  Eoad. 

285 

13,  Sydenham  Ter- 

III. 

— 

— 

— 

3 

2 

— 

— 

— 

— 

433,  9^5 

race. 

286 

34,  Alma  Place 

III. 

— 

1 

— 

2 

— 

— 

— 

— 

434,  857 

— 

287 

61,  Napier  Street 

III. 

— 

— 

2 

1 

1 

— 

— 

435 

— 

— 

28S 

34,  Sinope  Street 

III. 

— 

1 

— 

1 

1 

— 

1,050 

— 

436 

— 

289 

48,  Nelson  Street  - 

III. 

— 

1 

3 

2 

2 

— 

920 

891,  895, 

438,896 

— 

S97. 

290 

Thornmead  Villa, 

III. 







2 

2 





— 

441 



Seymour  Road. 

1 

291 

60,  Victoria  Street  - 

III. 

— 

— 

— 

2 

1 

— 

— 

— 

443,  765 

— 

292 

12,  Ry croft  Street  - 

III. 

— 

— 

— 

— 

2 

— 

— 

— 

— 

442 

293 

11,  Clifton  Road 

III. 

— 

— 

1 

3 

1 

— 

— 

731 

444 

728 

294 

21,  Sinope  Street 

III. 

— 

— 

1 

5 

1 

— 

— 

445 

714,759, 

— 

1 

1,251. 

295 

"  NorthernliaT,"  St. 

III. 

— 

— 

2 

3 

2 

— 

— 

— 

447 

1,233 

Paul's  Road. 

e  9 

296 

5,  Castle  Street 

III. 

— 

— 

— 

2. 

2 

— 

— 

— 

— 

449,  804 

297 

41,  Theresa  Street  - 

III. 

1 

— 

4 

1 

1 

935 

— 

450,916 

752 

— 

298 

7,  Union  Street 

IV. 

— 

, — 

— 

— 

— 

— . 

— 

— 

453, 782 

— 

2&9 

25,  New  Street 

III. 

— 

— 

3 

— 

1 

— 

— 

455,456, 

— 

454 

457. 

300 

98,  New  Street 

Ill, 

— 

— 

— 

— 

— 

— 

— 

— 

— 

458 

301 

24,  Wellesley  Street 

III. 

— 

1 

2 

1 

2 

— 

777 

459, 776 

— 

738,  796 

302 

5,  New  Street 

III. 

— 

2 

— 

— 

— 

460 

303 

58,  Stratton  Road  - 

III. 

— 



5 

5 

2 

— 

— 

461,  S80, 

— 

— 

8S1,  932. 

304 

2,  Knowles  Eoad 

III. 

— 

— 

3 

1 

2 

— 

— 

654 

710 

465 

305 

38,  Howard  Street  - 

III. 

— 

— 

2 



2 

— 



467 

— 



306 

19,  Sydenham  Ter- 

III. 

— 

— 

— 

— 

2 

— 

— 

— 

— 

468 

race. 

307 

25,  India  Road 

III. 

— 



1 

3 

1 





1,002 

469,  751, 

913 

852. 

308 

Grove    Villa,  Sey- 

III. 

— 

— 

— 

— 

— 

— 

— 

470 

— 

— 

mour  Road. 

309 

42,  Wellington  Street 

III.  1 

— 





1 

2 

— 

— 

— 

— 

471 

310 

13,  Stratton  Road  - 

III. 

— 

— 

3 

4 

2 

— 

— 

— 

473 

— 

311 

Xiorraine  Villa, 

III. 

— 

— 

2 

2 

1 

— 

— 

— 

474 



Weston  Road. 

312 

15,  St.  Paul's  Road  - 

Ill, 

__ 





2 

2 

— 

— 

— 

— 

475 

313 

26,  Morton  Street  - 

III. 

1 

— 

3 

3 

2 

676 

— 

477, 1,193 

1,519 

— 

314 

11,  Nelson  Street 

III. 





4 



2 





482 





315 

2,  Castle  Street 

III. 

2 

 . 

. — . 

— 



483 

316 

17,  Castle  Street 

III. 



1 

2 

1 

2 



S29 

4S4,  642 

830 

649,  650 

317 

18,  Barton  Terrace  - 

nr. 

.._ 





2 









485,  735 



318 

48,  V/idden  Street  - 

III. 





6 



2 



. — 

486,851 



848,  8.50 

319 

65,  Regent  Street  - 

III. 

— 



1 

3 

3 

— 

— 

487 



— 

320 

4,  Daventry  Terrace 

in. 



1 



2 

- 

996 

— 

488,997 



321 

2,  Hanman's  Eoad  - 

III. 

— 

1 

5 

3 

2 



— 

489 

— 

— 

322 

62,  Eastend  Pioad  - 

ill. 

3 

744,  321 

490 

323 

49,  Hopewell  Street 

III. 

491 

324 

19,  Victory  Eoad  - 

III. 





4 



3 





495,  894, 



892,  893 

1,123. 

325 

26,  Theresa  Street  - 

III. 







3 







496,497 



326 

42,  Philip  Street 

III. 



_ 

.... 









500 



327 

27,  New  Street 

III. 





] 







302 



^  

328 

9,  Melbourn  Street  - 

III. 

__ 



2 

2 

 , 





503 



329 

8 1 ,  Reo'ent  Street 

III. 





2 

4 

1 







504 



330 

6,  Napier  Street 

III. 

— 

— 

3 

1 

505 

— 

331 

Painswiclc  Road, 

III. 

2 

1 

2 

z 

z 

306 

Crossinir  Cottage. 

332 

32,  Carmarthen  Street 

III. 

2 

3 

2 

760,900 

507,  90y, 

902. 

333 

36,  Adelaide  Street  - 

III. 

1 

2 

508 

335 

20,  Morpeth  Street  - 

III. 

1 

3 

1 

5/6 

336 

17,  Weston  Eoad  - 

nr. 

2 

2 

51" 

337 

10,  Dainty  Street 

in. 

1 

3 

1 

1,089 

SIS',  86S, 
871. 

338 

7,  New  Street 

III. 

1 

1 

4 

1,367 

1,498 

520,  835, 

1,368, 

339 

26,  Vaushall  Road  - 

III. 

2 

521 

340 

Fowey  Villa,  Conduit 

III. 

522 

Street. 

341 

31,  St.  Paul's  Road  - 

III. 

2 

6 

2 

523,  1,014, 

1,078. 

342 

51,  Tredworth  Road 

III. 

1 

3 

1 

529 

1,369 

842 

343 

23,  St.  Mark's  Street 

IV. 

2 

1  ~ 

531 

F  4 
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No.  in 

Inmates. 

Cases. 

1 

House 

Address. 

District, 

1 

1 

I 

.30  j 

and 
over. 

1 

I 

List. 

Month 
and 
under. 

Month 

to 
I  Year. 

to  10.  1 

Oto  30. 

Month 
and 
under. 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

344 

VniiYlinll  T?.Aafl 

1 

III. 

— 

— 

1 

2 

— 

— 

~ 

— 

532,987 

345 

1      "Mpw  Strppt 

III. 

A 

1 

i 

533 

/ 

1  nfi   Snn+licr'itp  !*itrppt 

XUOj  OU  LI  Lilli  tlLC  OtlCcL 

III. 

— 

— 

1 

4 

— 

— 

544 

348 

Seymour  Road 

III. 

2 

1 

546 

III. 

1 

1 

545 

350 

29,  Sinope  Street 

III.. 

A 
'± 

1 

548 

351 

4U,  xJiibtoi  Jtvoau 

III. 

OO- 

jS,   VV  cilcalcj  OLlccL 

III. 

— 

- 

1 

4 

2 

— 

.551 

353 

Llanthony  Koad 

III. 

D 

<>  1 

oty  jyj.ciLHju.iu  oiictJi' 

III. 

554 

355 

110,  Lower  Barton 

III. 

558 

7      A  1  T»i  'i   T^ia't»T'0/i(J  _ 

xVlIllcl  iclldCc 

III. 

— 

— 

4 

2 

2 

— 

— 

559,  561, 
JDci,  oiy. 

588 

621 

^  /  ^  lVl.ClUUU.lIi  kj  Licet 

III. 

J, 

n 

560,  1,540 

358 

10,  Jersey  Koad 

III. 

c 
0 

2 

1 

•ODZ,  0  7  0, 

y  UD 

S3J J  884, 

J.  J    V  ILftUllcl  VyULLiXgCSj 
Jja>l  lUU  OllcCl* 

III. 

— 

oou 

't'i J   X  IcUVVUl  lU  xli*Ja.u. 

III. 

1 

2 

000 

797 

361 

7  ^  A    TTfillrTipr  Sitrppt 

III. 

2 

i 

OuO 

,065 

OD^ 

vOy   XIUWHpIU.  OLiCCL 

III. 

— 

— 

1 

1 

2 

— 

— 

— 

56,^ 

966, 1,342 

oOo 

il,    ovUcUUaUl     J  Cl 

III. 

4 

Q 

ooy 

364 

11,  Grove  Street 

III. 

A 

4 

o 

„-  1  7  i;  K 

572 

ODO 

R   A/Tiihrnn]?"  Rfrppt 

Oj  -LVJ.il  1^1  UUft.  kjUCCl- 

III. 

2 

573 

366 

12,  New  Street 

nr.  ' 

4 

4 

yoo 

OOo 

1  1  O,   -1-*' y  ^1  Ul  I  KTTLICCL 

III. 

,^  /It?/! 

/  fUoU 

577 

oD  J 

^  1  J    XI CU.  tV  UI  LU  XVUdU. 

III. 

1 

4 

1 

2 

o  /o 

1 

,079 

1       A/TplKnnrn  Strppt 

±  U  •  J.VXCi'L/vJ  Hi- Li  kJliiCCU 

III. 

1 

1 

2 

914 

581 

O  /  1 

Itl   IVTAnr  Strppt  — 

tJI,  IViUUi    O  Ll  CC  b 

III. 

1 

7  7    7  Q  Q 

1 

,249 

x  (iicuu    V  iij£tj  u  ci Dcy 

Road. 

III. 

Q 

1 

589 

373 

plrl  1  fl  p       TPFTfl  PP 

Vyil  1UI^1(XU.C            X  Cl.  i  AV-C} 

Uanman's  Road. 

III. 

7 

1 

^7  J. 

1    Paul  Strppt 

III. 

1 

^ 

o  /  u 

'^7    VKTm'pp'itpi*  Nfrppt 

<J  /  J     TV  WJHrfCOlCA  ULitCu 

IV. 

1 

3 

594 

376 

43  Stroud  Road 

III. 

3 

3 

1 

oy  0 

oyo 

911 

Oil 

4.7   T^lpTilipi Tin  Tartar!  - 

'I  1  y   XJiClJilCilii  XvuCliVi 

III. 

597 

W  #  o 

^^Oj    xjtjwci     XJai  Luii 

Street. 

III. 

1 

1 

598 

379 

Tlinplpv  Strp#*t 
o,  jjiiicicy  kJLicci* 

III. 

599 

380 

O,  Wtlft  He  OLi  CC  L  "* 

III. 

1 

2 

601 

381 

1Q    Arpliihfilfl  Strppf 

i  «7  ,          1  V^iil  Un>iU  kJtlCCL 

III. 

602 

4,  Napier  Street 

III. 

— 

— 

1 

2 

2 

— 

— 

6O4 

— 

O 

oO,    V  tlUA.U(Xll  XVUttU. 

III. 

1 

1 

1 

384 

99    Alfrpfl  Strppt 

III. 

1 

9 

608 

385 

37,  Derby  Road 

III". 

6 

2 

n  1 
oil 

386 

1  <?,  VXl  UVCkJllCCt 

III. 

■ 

2 

613,  613 

387 

26,  St.  James'  Street 

III! 

2 

1 

2 

614 

388 

Rfi   Milhrnnk  Strppt  - 

I. 

2 

5 

3 

615 

389 

5  Forest  l^errace 

III. 

3 

2 

618,  867, 

oib,  ybo 

964 

963. 

390 

*i f  0 11  U  UU.  LVUUiUi 

III. 

— 

— 

— 

2 

1 

6lY 

391 

'lO       T?nhin  TTond 

XVVJUiii  XXL/\JU. 

Street. 

III. 

1 

3 

1 

2 

ft  c  0    1  nft  ft 

9o2,  1,009, 
1,010. 

951 

O    X,o/1v-T\p1  1  orn  tp  - 
XidUy ~UcliK£ttC 

IV. 

3 

2 

3 

625 

393 

vJUj  XvYCiUili  kJLiCCl- 

III. 

— 

2 

1 

2 

— 

— 

1,958 

~ 

626 

394 

35,  Sidney  Street 

I. 

1 

2 

627,973 

OifO 

III. 

4 

1 





630,  655, 

660 

657,659. 

U'±A,  IVXUUl  OLlCCl- 

III. 

639 

397 

58,  Castle  Street 

III. 

1 

3 

2 

2 

640,  736, 
833. 

641,  832 

398 

4,  Alfred  Street 

III. 

j  — 

— ~ 

— 

1 

1 

645 

ojy 

A/Topp'tt  T^iiilrliTiD'Q 
iVXtlCc  S  XJUliUiUgo, 

Cecil  Road, 

III. 

j  — 

— 

— 

— 

2 

646 

400 

/  J  XJclivCl   OLI  Ccl- 

III. 

3 

6 

1 

1,173, 1,515 
1,516. 

651,  1,174, 
1,285, 1,517 

tIv  1 

—  U,  X>CVV  OtlCCL 

III. 

— 

— 

*2 

3 

— 

722,  724 

653,  678, 
723. 
— 

402 

54,     Eobin  Hood 
Street 

III. 

— 

— 

4 

3 

2 

— 

658 

tUo 

1  J,  IXVt-J-OlL  O LI  ecu 

TTT 

— 

— 

4 

1 

2 

— 

— 

664 

IVlciUUUlLl  OLlccL 

TTT 

3 

\ 

2 

1  117  668 

1,110,  1,326 

y,   V  aLlXIiaiX  ±vUaLl 

TTT 
XX  J  . 

1 

3 

675 

407 

41,  Barton  Terrace  - 

III. 

1 

2 

2 

3 

§26 

794, 1,269 

679 

1,315 

408 

25,  Melbourn  Street 

III. 

1 

2 

681 

409 

24,  Carmarthen  Stree 

III. 

1 

4 

2 

2 

-1,331 

683,  1,184, 
1,185,  l,27t 

692,  1,111 

410 

41,  Morton  Street  - 

III. 

1 

1 

3 

6S4 

1,145,  1,266 

411 

41,  Stroud  Road 

III. 

1 

6 

3 

2 

689 

685 

412 

29,  Victoria  Street  - 

III. 

2 

2 

682 

6S 

8,  1,069 

413 

IS2,  Lower  Barton 
Street. 

III. 

2 

7 

2 

091 
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No.  in 
House 
List. 

Address. 

District. 

Inmates. 

Cases. 

1 

Month 

and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

414 

35,  Magdala  Road  - 

III. 

— 

— 

— 

1 

1 

— 

— 





696 

416 

43,  Ducie  Street 

III. 

— 

— 

3 

2 

1 

— 

— 

702 





417 

30,  India  Eoad 

III. 

— 

— 

3 

3 

1 

— 

— 

;04, 1,003. 

1,138 

— 

1,372 

418 

12,  Llandilo  Street  - 

III. 

705 

419 

18,  Birchinore  Koad 

I. 

2 

2 

— 

7'.'1 

420 

1,  Victory  Road 

III. 

4 

1 

2 

712,  1,053, 

1,151,  1,524 

421 

16,  Alford  Street  - 

III. 

2 

1 

1 

],]59. 

713 

422 

86,  New  Street 

III. 

1 

3 

2 

730 

423 

39,  Nelson  Street  - 

III. 

732 

424 

] ,  Wellesley  Street  - 

III. 

2 

3 

739 

425 

26,  Hanman's  Road- 

III. 

2 

3 

2 

740 

1,235,  1,332 

1,178 

426 

2,  Alma  Terrace 

III. 

1 

1 

2 

1,240 

743 

VIII. 

March  29th  to  April  11th. — During  this  fortniglit  the  height  of  the  epidemic  was 
reached.  The  notifications  amounted  to  from  4^0  to  50  per  diem,  and  tha  main  hulk 
of  these  cases  were  perforce  obliged  to  he  retained  in  their  homes,  whilst  not  a  few 
persons  had  recourse  to  empirical  remedies  that  were  being  widely  advertised  as 
panaceas  for  small-pox.  The  hospital  in  Stroud  Hoad  had  been  extended  and  new 
wards  were  approaching  completion,  whilst  steps  were  being  taken  to  place  the 
superintendence  of  the  building  in  the  hands  of  a  medical  man  experienced  in  small-pox 
hospital  management. 

During  this  fortnight  404  fresh  cases  became  known  to  the  authorities,  and  224 
houses  were  newly  invaded.  There  occurred  in  these  houses,  now  and  subsequently, 
385  cases,  of  which  83  were  fatal  :— 

134  houses  yielded  1  case. 
52     „         S5  2 
23     „  3  ,, 

4  5J  55  5  55 

4  ,,     6  ,, 

2  55  55  7  5J 

The  proportion  of  houses  with  single  cases,  134,  to  those  with  multiple  cases,  90, 
shows  a  distinct  improvement,  and  seems  to  suggest  either  a  diminution  in  infectivity 
or  in  receptivity  to  the  poison.  Eor  the  conditions  favouring  the  spread  within 
households  were  as  favourable  as  ever,  indeed  more  favourable  than  in  the  early 
weeks  of  the  year,  when  hospital  isolation  was  being  promptly  practised.  I  again 
select  a  few  instances  of  exceptional  interest. 

Mouse  432. — Every  member  of  this  family  (6)  was  here  attacked,  and  all  the  cases 
were  left  at  home.  The  first  to  fall  ill  was  the  mother  (aged  38),  vaccinated,  all  the 
others  being  attacked  a  fortnight  later.  The  father  was  vaccinated,  and  he  and  his 
wife  had  discute  attacks.  All  the  children  were  unvaccinated,  one,  a  girl  of  19,  who 
was  attempted  unsuccessfully  to  be  vaccinated  two  months  previously  ;  her  attack  was 
not  a  severe  one,  but  the  3  younger  children  suffered  severely,  2  (aged  6  months 
and  6  years)  dying. 

Souse  434. — A  family  of  7 ;  the  parents  (vaccinated)  escaped.  Three  vaccinated 
children  (aged  7,  9,  and  12)  were  attacked,  2  slightly,  1,  the  youngest  (W.  H.), 
severely.  This  boy  had  4  large  foveate  vaccination  scars,  and  his  is,  1  think,  the 
most  severe  case  I  have  seen  in  a  vaccinated  child  of  his  age.  I  saw  him  some  weeks 
later,  and  observed  that  his  face  was  deeply  pitted.  The  only  2  unvaccinated  children 
in  this  fa  mil  3^  (aged  3  and  5)  died.  The  father  remained  away  from  home  during  the 
weeks  that  small-pox  was  in  the  house,  for  the  children  were  nursed  at  liome  by  their 
mother. 

Mouse  444. — Here  the  only  unvaccinated  member  of  the  family  (a  child  of  V) 
escaped;  another  child,  over  5,  vaccinated  5  days  before  sickening,  died,  as  also  did 

/    95060.  Gr 
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a  girl  of  14;  she  had  4  vaccination  cicatrices,  and  died  of  malignant  small-pos.  The 
4  other  cases  in  this  family  were  mild  attacks. 

House  473. — Two  unvaccinated  children  attacked,  1  died,  whilst  4  others,  also 
unvaccmated,  escaped.    Both  the  cases  were  sent  to  hospital. 

Souse  498.-- -Eight  in  family,  7  attacked  and  kept  at  home ;  3  of  them  died,  viz., 
the  mother  (aged.  38),  who  was  unvaccinated,  and  2  unvaccinated  cliiklren  (4  and  8 
years).  Another  unvaccinated  child  (aged  6)  had  confluent  small-pox,  as  did  1  of  the  2 
vaccinated  ones  who  were  attacked  (aged  16).  The  other  case  was  a  mild  one,  as  also 
■was  that  of  the  father,  who,  in  nursing  his  children,  became  inoculated  with 
smail-pox. 

House  499. — There  were  6  in  this  family,  2  escaped,  1  of  them  an  unvaccinated 
child  under  10  years.  But  all  the  rest  died  of  small-pox  including  the  father 
(vaccinated),  30  years  of  age,  and  children  (unvaccinated)  from  2  to  6  years  old. 

House  502. — Every  memher  of  this  family  suffered,  including  the  mother  (who  was 
unvaccinated),  father  (vaccinated),  and  3  unvaccinated  children,  of  whom  1  died. 

House  519. — Here  4  children  (unvaccinated)  under  10  years  were  attacked,  and 

2  died,  out  of  a  family  of  7.    They  were  all  nursed  at  home. 

House  560. — There  were  12  inmates  of  this  house ;  2  vaccinated  adults  were 
attacked,  1  removed  to  hospital ;  5  unvaccinated  children  had  confluent  attacks,  and 

3  of  them  died.  The  remaining  5  (4  children  and  1  adult),  all  vaccinated,  escaped 
infection. 

House  565. — In  this  family,  of  which  the  youngest  memher  was  15  years  old,  all 
but  2  were  attacked,  the  first  to  fall  ill  being  the  father,  67  years  of  age,  then  5  others, 
at  ases  ranging  from  15  to  24.  All  had  been  vaccinated  in  infancy.  These  cases  were 
all  kept  at  home. 

House  584. — Eour  attacked,  ages  from  13  to  32  ;  all  vaccinated  ;  all  kept  at  home ; 
2  adults  escaped  infection. 

House  603. — A  mild  case  in  a  vaccinated  young  woman  (dom.estic)  ;  no  other  case  ; 
but  of  the  remaining  8  members  of  the  household,  4  children  had  not  been  vaccinated. 
They  were  all  over  10  years  of  age. 

I  hese  infected  houses  (224)  were  distributed  in  : — 

1.  Kingsholm       -  -     12,  with  15  cases. 

2.  St.  Nicholas         -       -       8     „     8  „ 

3.  South  Hamlet  -  -    187     „  341  „ 

4.  St.  John  Baptist  -       -     17     „    21 ,  „ 

The  a^^e-incidence  of  those  attacked  in 

1  month  and  under 
1  mouth  to  1  year 
1  to  10  years 
10  to  30  years 
30  and  over 

385  83 


these  houses  was  : — 

2  cases,  2  deaths. 
12     ,,  6 

-  102     „   33  „ 

-  152     „   15  „ 
117        27  5, 


Of  these  385  cases  there  were  removed  to  hospital  93,  of  whom  26  died. 
Tlemained  at  home  292,  of  whom  57  died. 
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List  or  Houses  known  to  be  Invaded  by  Small-Pox  during  the  Eortnight 

ending"  April  lltli,  1896, 

[Map  8.] 


No.  in 
House 
List. 

Address. 

District. 

Inmates. 

1  Cases. 

1 

.Month 

and 
under. 

1 

Month 

to 
1  y  ear 

1  to  10 

1 0  to  3  0 

30 
aud 
over. 

1 

SMonth 
f  and 
1  under 
1 

1 

Month 

to 
1  Year 

1  to  10. 

10  to  30. 

30  and 
over. 

415 

Oj  J^UClc  OtiULl 

III. 

2 

2 

1 

1   

1  008 

427 

1  1     ATrw+rtn  SsfvPAt  — 

III. 

2 

3 

1   

1  194  1  29"^ 

428 

>>  1L1U.&OI                     V  Hlo-j 

III. 

4 

2 

1   

745 

/  ,4/  — 

Otl-OUU.  JAiUiUl. 

1   

429 

'71      ATtilT^nn''?!  Sit'T't^ot 

/  ij  i>xt;iuuui  11  sjLiv-tyi/ 

III. 

2 

3 

~  /  A    1  Of^9 

1  ^  A(\ 

1 ,  J  O 

9*^    Alma  T*laf*f 

III. 

1 

1 



j   

748 

/I  0  1 

III. 

3 

2 

2 

753 

432 

J.i}y  jNtilSull  OlIcPL  - 

III. 

1 

2 

2 

j 

1  y  J  (yO  J    1  J  L  W  1 

1  102 

l,XUX 

34,  Wellcsley  Street 

III. 

4 



434 

^        A  1  T>T  1     1-^  1                _  M 

Oj  xi.llll>:l  -L  ItlCc  -  " 

III. 

4 

1 
J 

2 

_ 

757 

vl  Q  R 

*Ir  J  J  Vyclo  Lie  tCJ  i-i  cct  ~ 

III. 

„ 

9 

9 



7r>i 

436 

,ri.liUl.ViHC  J  jLikilU>YJ^y& 

III. 

Q 

o 

i 

762  763 

437 

v  i/i+/^T*ii  R^■^'PP^■  _ 

III. 

1 

1 

1  1 48 

4t5c5 

1     Mill  SfVPPt  - 

III. 

o 

766 

439 

99     "VlfTT^'Tlil    S^tTPpf"  « 
V  lUHJilO.  kJllL-C-b 

III. 

■y 

«> 

707 

4'iU 

94.   ^^rpf^■vv^n*fll  T?n'ifi 

III. 

2 

j 

769 

441 

III. 

2 

44  J 

III. 

i 

772 

53,  liycroft  Street 

ill. 

2 

1 
1 

]^ 

1  OCA  ,/  (9/;,/ 

l,.jOO,  /  j-iC* 7 

773 

444 

1  ^    AVpIIpqIpv  rppt 

III. 

2 

A 

O 

//> 

917  1  2''^0 

■JOD,  O^il^ 

1  227. 

. 

44(> 

1  ^     TTrtT^PTVpl]   StTPPf  - 

III. 

I 

2 

775 

440 

III. 

2 

t> 

'7  7'Q 

44  / 

III. 

5 

«> 

o 

779  1  919 

I  846 

448 

44  Sherborne  Street 

IV. 

o 

2 

781 

44  J 

III. 

1 

2 

c> 

/  OO 

4DU 

III. 

0 

o 

1  358 

7ftl 

A  K  1 
4.)  L 

fiQ    TirtnrJnTi  T?  nml 

I. 

2 

J. 

1 
I 

1  098 

40  J 

1  Q   T^iipip  Sstrppf  - 

III. 

1 
I 

0 

t> 

702 

tot,  / J U 

831 

7t^n 

4.JO 

III. 

o 

788 

iVicl  LUH  OtivLt. 

4D4 

III. 

2 

o 

o 

'to  TOO 

/  J  J,  /  Jo 

40D 

n  Mill  Ktrppr 

III. 

o 

z 

o  fyc/ 

A 

40O 

ljyLlU.IlUirsL,  LilllUVii 

III. 

o 

9 

801 

T?mf1 

407 

III. 

1 

1 

oUO 

400 

^    f^loTPnop  Rl"7*/^pt  — 
•Jj  ^idicHL-L  OLl^^Ct 

IV. 

0 

9 

40y 

ft  ~\    T-ii*r»rvlr  S\tr'p'^+  - 

III. 

] 

807 

4dU 

lA/Qcf    ^^  n  M     im'Q  f  1  p 
tV  Ccl    Jjllvl    i  (ILclLlv^ 

IT. 

~" 

8U8 

401 

X. 

o 

I 

CO 

1  OQ    TV/rnnT/^nyn  ^fTPPt 
iUOj  IVieiUOUI U  OLICLL 

III. 

4 

RIO  1  on  1 

^  /IQ 

4oo 

III. 

S  H 

4d4 

"Rl  r^m-fi  ol  f  1            T^PTTQ /'P  ■ 

1j1(JjJJU^/1U.        X  ci  1  i-lljCj 

III. 

A 

4 

812, 

I  "SO  1  '?Qn 

1,1/0,  1,L/D 

400 

^    "RpI  rrrtivp  Ppttjipp 

III. 

P 1  ^ 

O  i  o 

4bu 

^0,    V  IClOlj'  J-VUdl-l 

III. 

1 

3 

— 

1,.:)82 

014:,  1  1 

1  *>71 

467 

14,  jjrooK  nrreet 

TIT 

816 

4G8 

zoj  i^ew  oticeL 

3 

821 

1  J  ^ 

469 

cs,  j,'Ucie  OLieet  - 

TTT 

— 

] 

1 

1 

4/  U 

TTT 

1 

^  ! 

O 

472 

bu,  inciin.  Jcioaci 

TTT  I 
lii.  t 

3 

1 

1 

o  o  o  Don 

473 

I'j,  iNeisou  otreec 

TTT  f 
ill .  1 

5 

1 

1 

841 

474 

5G,  Hopewell  Street  - 

TTT 

1 

1 

2 

— 

8/(4 

47o 

2,  Daventry  Terrace 

TTT  \ 
lii.  f 

— 

1 

2 

1 

— 

— 

— 

~ 

476 

02,  iNew  ovreet 

TTT  \ 

1 

52 

1  ! 

1,032 

477 

8,  St.  iJaiDcs'  Sirctit - 

T  TT  ^ 

— 

1 

:?  1 

— 

— 

847 

478 

Seymour  Villa,  Lin- 

T  r  V  3 
ill.  1 

2 

J 

] 

849 

dea  Koud. 

479 

Raglan  Terrace, 

III. 

6 

3 

853,  1,273 

Southfatc. 

480 

7,    Windsor  Place, 

III. 

1 

So4 

1,312 

Milbrook  Street. 

481 

54,  Barton  Street 

III.  1 

855,  1,456 

4S2 

40,  Alma  Place 

III. 

2 

858,  859 

483 

33,  Nelson  Street 

III. 

2 

5 

2  i 

8G4 

484 

11,  Stroiul  Road 

III. 

3 

5 

1  1 

8fi5 

485 

6,  Robin  Hood  Street 

III. 

1 

4 

2 

2 

870,  1,116 

1,113 

48G 

2,  Clement  Cottages 

HI. 

1 

O 

1 

866 

487 

108,  Alfred  Street  - 

I. 

O 

809 

483 

15,  Moor  Street 

III.  i 

877 

489 

fiG,  India  Road 

III. 

2 

872, 1,405 

490 

20,  Albert  Street 

III. 

1 

2 

1 

2 

875 

491 

9,  Tredworth  Road  - 

III. 

1 

2 

876 

492 

10,  Kycroft  Street  - 

III. 

1 

3 

2 

878 

G  2 
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Address. 


15,  "Wellington  Street 
70,  New  Street 

74.  Barron  Street 
48,  W ellesley  Street 
9,  Magdala  Koad 
60,  llegeut  Street  - 

29,  W  ellesley  Street 

12,  St.  Paul's  Eoad  - 
124,  Melbom-Q  Street 
6,  Alma  Terrace 

Worcester  Street 
1,     King's  Barton 

Street. 
"Black Dog,"  North- 
gate. 
(I,  Alma  Place 
20,  Archibald  Street 
28,  India  Koad 
.55,  Linden  Ro;id 
Hope  Villa,  Clegram 

Road. 
6,  Clegram  Koad 
Eunice  Villa,  Seymour 

Eoad. 
Midland  Crossing 

Cottage. 
46,  Derby  Eoad 

18,  Napier  Street 
8,  Victoria  Street 

23,  Barton  Terrace  - 
115,  Barton  Street  - 

4,  Hopewell  Street  - 

105,  Howard  Street  - 
Barton  Lawn  - 
66,  Barton  Street 
28,  Park  Eoad 
83,  New  Street 

16,  Bull  Lane  - 
56,  New  Street 

55,  Eobin  Hood  Street 
44,  Nelson  Street 

6,  Twyver  Street 

—  Hanman's  Eoad  - 
20,  Tredworth  Eoad 

1,  High  Orchard 
Street. 

5,  St.  Mark's  Street  - 
16,  Guinea  Street  - 
Goulder's  Yard,  Nor- 
folk Street. 

Pridy's  Passage, 
Longsmith  Street. 

55,  New  Street 

30,  St.  Paul's  Eoad  - 

19,  Tredworth  Eoad 
64,  New  Street 

56,  St.  Catherine 
Street. 

2,  Henry  Street 
16,  Sebert  Street 
23a,  Arthur  Street  - 

28,  Weston  Eoad  - 
48,  Derby  Koad 

34,  Morpeth  Street  - 
18,  Hopewell  Street - 
18,  Cambridge  Street 
39,  Eycroft  Street  - 
14,  Hanman's  Eoad  - 

29,  Millbrook  Street 
12,  Dainty  Street 
37,  Salisbury  Road- 

8,  Alfred  Street 

9,  Albany  Street 

24,  Morton  Street  - 

7,  St.  James'  Street  - 

20,  Wellington  Street 

10,  Baker  Street 

1a,  Stratton  Eoad  - 
Alexandra  Road 


Inmates. 


Cases. 


District.  |  1 

Month 

and 
under. 


1 

Month 

to 
1  Year. 


Ito  10 


III. 
IIL 
III. 
III. 
III. 
III. 

III. 
III. 
III. 
III. 
IIL 
IV. 
III. 
III. 
III. 
I. 

III. 
III. 
III. 

IV. 
IL 
III. 

IV. 

III. 
IIL 

III. 
IIL 
II. 

IV. 
IL 

in. 

IIL 
I. 

in. 
III. 

IIL 
IIL 
III. 
IIL 
III. 

nr. 
III. 
III. 

IIL 
IIL 
IIL 
III. 

III. 
IL 


IIL 
HI. 
III. 

in. 
III. 
m. 

III. 

in. 
III. 
III. 

IV. 

III. 

IV. 

III. 
III. 
III. 
in. 
in. 

in. 
in. 


III.  — 


- 


10  to  30. 


30 
and 
over. 


1 

Month 
\  and 
under. 


2 
2 


1 

Month 

to 
1  Tear. 


1  to  10. 


890 


93i 


879 
886 


1,518,  ijol 
1,752. 
S99,  959, 


982, 1,10S, 
1,401, 


912 

918 

1,566, 1,780 
923 

925,  1,386 

928 

930, 1,291 
1,B93, 1,394 
1,432. 


10  to  30. 


938 
1,233,  1,587 

943 


1,468 


1,47i 


1,330 


1,514 


949 


957, 1,32S 


915 


984 
985 
1,433 


990 
994 

1,015,  1,076 
1,171, 1,513 
999,  1,000 


885 
887 
889,388 

904 
1,109 

908 


907 

919 
921 
922 


926 
927 

929 

933 

935 

937 

944 
940 
941 
942 

945 
946 

947, 1,471 
948 


950, 1,007 

956 
967,  968, 
1,301. 
962 
969 
970 

972 
974 


1,292,1,428 


983 


986,  1,534 
988,1,442 


30  and 
over. 


1,753 

1,322 
888 
1,421, 1678 

1,023 

909 

9'JO 

1,439 


924 


934 
936 

939 

1,357 


1,426 
1,305 


976 
977 
978, 1,310 

980 
981 


989 
1,371 

995 
998,  1,078 


1,001 
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No,  in 

Inmates. 

Cases. 

House 

Address. 

District. 

1 

1 

30 
and 
over. 

1 

1 

List. 

Month 

and 
under. 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

Month 
and 
under. 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

563 

26,  Twyver  Street 

I. 

4 

~  ' 

1  005 

564 

10,  Portland  Street  - 

IV. 

2 

2 

1  006 

565 

8,  Alma  Terrace 

III. 

6 

2 

1,012, 1,017 
1  1  Ofi  1  1 07 
1  762. 

1,011 

566 

31,  Theresa  Street  - 

III. 

— 

3 

2 

2 

— 

1,016, 1,409 

1,491 

— 

OO  4 

82  Alma  Place 

nr. 

4 

2 

1,019 

/  0 18 

ODD 

41  Wew  Street 

HI. 

1 

I 

2 

1  020 

569 

19,  Nelson  Street  - 

III. 

4 

I 

2 

1  021 

1,^13 

2,  Forest  Terrace 

HI. 

2 

3 

1,443 

1  022  1  /.77 

571 

28,  Cle^ram  Road 

III. 

2 

2 

1 ,024 

0  4  ^ 

108  Alma  Place 

III. 

1 

5 

2 

1  025  1  453 

i)  to 

5,  Old  Tram  Road  - 

Ill, 

2 

0  1  ^ 

64,  Salisbury  Road  - 

III, 

3 

2 

1,027 

1  541 

D  4  D 

10,  Alfred  Street 

I. 

1 

2 

^  OSS' 

0  /  o 

26  Barton  Street 

Ill, 

I 

2 

1  029 

>)  4  4 

Old  Row,  Milbrook 
Street. 

III. 

3 

3 

2 

1  030 

1  651 

1,477 

Elm    Villa,  Stroud 

III. 

I 

2 

1,031 

Road, 

579 

97,  Barton  Street 

III. 

2 

2 

1  033 

OoU 

76,  New  Street 

III. 

— 

1 

— 

4 

2 

— 

— 

— 

l'086 

1,034 

Do  1 

37,  Eobin  Hood  Street 

III. 

3 

\ 

1,035 

7,  Blenlieim  Road  - 

III. 

5 

o 

LA 

1  036 

583 

34,  Castle  Street 

III! 

1,031 

584 

30,  Victoria  Street  - 

III. 

— 

— 

— 

3 

3 

— 

— 

— 

1.039,  1,469 

1,038 

1  710. 

37,  Stroud  Road 

Ill, 

— 

1 

4 

— 

1,702 

1,0.^0,  1435 

586 

33,  Ry croft  Street  - 

III, 

2 

2 

% 

1  399 

1 ,041 

00  # 

60,  Sweetbriar  Street 

IV, 

3 

1  042  1  73^ 

588 

20,  Robin  Hood  Street 

III. 

1 

1 

3 

1,043 

ooy 

62,  Regent  Street 
2,     Henry  Place, 
Slaney  Street. 

Ill, 

9 

1,044 

III, 

0 

u 

1,045 

ov  1 

32,  Cecil  Road 

III, 

I 

1 

1 
1 

1  198 

1  046 

28,  Wellesley  Street  - 
"  The  Manse,"  Weston 
Road. 

III, 

4 

3 

\ 

1,047 

OitO 

III, 

J 

J. 

4: 

o 

594 

Turk's  Yard,  Swan 
Lane. 

IV. 

— 

— 

— 

1 

1 

— 

— 

— 

1,049 

— 

8,  W^indmill  Parade  - 

I. 

J 

3 

O 

1 SJ5I 

596 

3,  Lady-bellgate 

IV. 

o 

fiQ7 

29  Howard  Street  - 

III. 

1 

o 

£t 

1  054 

*jy  o 

10,  Castle  Street 

Ill, 

— 

— 

2 

4 

2 

— 

— 

1,055 

oy  y 

51,  Napier  Street 

III, 

J 

1  056 

1  957 

DUU 

21,  W^oi'cester  Parade 

IV. 

i 

o 

1  057 

601 

26,  Wellesley  Street- 

III. 

— 

2 

2 

— 

— 

— 

1,058 

602 

90,  Sherborne  Street 

IV. 

1 
1 

4 

Q 
.3 

Q 
O 

DUo 

3  Howard  Street 

III. 

0 

A 
4 

1  060 

604 

St.  James'  Crescent, 
Barton  Street. 

III! 

1 

i. 

Q 

1  061 

112  Alma  Place 

Ill, 

1 

i 

1  062 

1  064 

606 

22,  Wirrall  Street 

II. 

]^ 

0 

2 

1  063 

607 

126,  Milbrook  Street 

I. 

Q 

.i 

1  066 

608 

Cut     Hill  House, 
Stroud  Koad. 

III. 

— 

— 

1 

2 

2 

— 

— 

1,097 

1,'067 

Dvy 

23  Theresa  Street  - 

III. 

1,068,  1,464 

610 

Grove  Villa,  Alfred 
Street. 

I. 

4 

Q 

o 

1,070 

611 

13,  Conduit  Street  - 

III. 

— 

— 

3 

2 

— 

— 

1,071 

1,072 

612 

78,  Alma  Place 

III. 

1 

o 

1 

1 

]  522 

1  n7s  1  ")23 

613 

69,  Bristol  Boad 

III. 

614 

10,  Victoria  Street  - 

III! 

1 

1 

1 

1  377 

1  077 

615 

19,  Regent  Street 

III. 

Q 

o 

1,081 

616 

34  St.  James'  Street 

III. 

1 

4 

1  096 

1  649 

D 1  / 

Brisbane  Cottage, 
Parliament  Street. 

IV. 

1 

2 

1  082 

D  1  ■  3 

Cavendish  House 
Cleg^am  Boad. 

III. 

1 

1 

1  083 

oiy 

1  ^    T*riTifp^  Strppt 

III. 

1 

1 

3 

oil  ccl . 

II. 

— 

5 

2 

— 

— 

1,0S5 

- 

fiO  1 
L 

III. 

1 

3 

— 

— 

1,087 

C22 

41,  Princes  Street  - 

in! 

— 

3 

— 

1,088 

623 

TTT 

1 

4 

2 

1,090 

624 

4,  Dynevor  Street  - 

III. 

1 

3 

1 

1,091 

625 

14,  Knowles  Road  - 

III. 

3 

3 

1,092 

626 

27,  Dynevor  Street  - 

III. 

2 

1,093,  1,488 

627 

27,  Union  Street 

IV. 

1 

5 

2 

1,095 

628 

56,  Linden  Road 

III. 

1,099 

629 

70,  Suffolk  Street  - 

IV. 

— 

3 

2 

1,100 

630 

20,  Carmarthen 
Street. 

III. 

3 

2 

1,112,  1,530 

631 

4,     High  Orchard 
Street. 

III. 

1 

3 

2 

1,113 

G  3 
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Inmates. 

Cases. 

House 

Address. 

District. 

1 

1 

30 
and 

1 

1 

JUlSte 

Mopth 
and 

Month 
to 

ItolO. 

10  to  30. 

Month 
and 

Month 
to 

1  to  10. 

10  to  30. 

30 

and 

under. 

1  Year. 

over. 

under. 

1  Year. 

over. 

632 

45,  Robin  Hood.  Street 

III. 

— 

1 

3 

2 

1 

— 

1,446 

1,114,  1,222 

1,500 

1,501. 

633 

28,  Alma  Place 

III. 



1 

2 

6 

2 

— 

1,224 

— 

rm,  1,118 

1,610 

634 

104,  Alma  Place 

III. 



— 

1 

G 

2 

— 

— 

1,589 

1,119,  1,889 

635 

61,  Alma  Place 

III. 



1 

3 

2 

2 

— 

— 

— 

— 

1,120 

636 

8,  Kelson  Street 

III. 

— 

— 

3 

2 

2 

— 

— 

1,122 

— 

637 

99,  Falkner  Street  - 

III. 



— 

3 

4 

2 

— 

— 

— 

— 

1,124 

638 

39,  Victoria  Street  - 

III. 





2 

1 

2 

— 

— 

— 

— 

1,125 

639 

41,  East  End  Eoad  - 

I. 



1 

2 



— 

— 

— 

1,129 

640 

10,  Hopewell  Street  - 

III. 





— 

2 

— 

1,131 

,  1,132 

641 

44,  Clifton  Terrace  - 

III. 





2 

3 





1,133 

1,134 

642 

43,  Alma  Place 

III. 





o 



1,135 

643 

Clare  Street, 

St. 

II. 

— 

— 

2 

2 

— 

1,136 

Mary'fc  Square. 

644 

161,  High  Street 

III. 

3 

1 

1,137 

645 

32,  Widden  Street  - 

III. 

3 

1,139 

,  1,577 

646 

35,  Victory  Road 

III. 

1 

2 

1 

1,140 

1,192 

647 

12,  Dynever  Street  - 

III. 

1 

2 

1,141 

648 

The  Spa 

III. 

2 

2 

1,147 

898 

19,  Herbert  Road  - 

I. 

680 

1,593 

912 

26,  Clegram  Eoad  - 

III. 

1 

4 

2 

77-1 

IX. 

April  12th  to  April  25th. — The  subsidence  of  tlie  outbreak  of  small-pox  did 
not  at  first  proceed  very  rapidly.  There  were  certainly  fewer  attacks,  viz.,  33'li  in 
this  fortnight,  as  compared  with  404  in  the  preceding,  but  there  were  202  new 
invasions  of  houses,  only  22  less  than  in  that  period. 

It  was  at  this  time  that  there  was  introduced  a  new  factor  which,  although  claimed 
to  check  the  disease,  tended  rather  to  defeat  its  own  object,  for,  in  not  a  few  instances 
with  which  I  am  acquainted,  it  did  directly  disseminate  it.  I  allude  to  the  intro- 
duction into  the  city,  through  private  enterprise,  of  the  hydropathic  system  of 
treatment,  mention  of  which  cannot  be  avoided  in  the  history  of  this  epidemic. 
Quite  apart  from  any  question  as  to  the  intrinsic  value  of  such  treatment,  which 
within  due  limits  is  well  recognised,  it  must  be  admitted  that  the  doctrines  upon 
which  its  employment  in  acute  specific  diseases  is  sometimes  based  are  lacking-  in  any 
scientific  support.  I  do  not  think  I  shall  be  misrepresenting  these  views  by  sta ting- 
that,  applied  to  small-pox,  they  are  tantamount  to  a  non-recognition  of  the  risks  of 
contagion.  It  is  held  that  the  system  of  tepid  baths  (with  permanganate  in  them.) 
adopted  at  the  earliest  appearance  of  symptoms  of  febrile  illness  can  not  only  subdue 
the  fever,  but  check  the  natural  development  of  the  disease,  and  also  rob  it  of  its 
infectivity.  It  was  proclaimed  almost  in  as  many  words,  that  the  smali-pox  would 
speedily  be  banished  from  G-loncester  by  the  adoption  of  this  method  of  treatment, 
and  I  was  myself  assured  by  its  director  that  all  cases  could  be  "  cured  "  by  it.  It 
is  not  surprising  that,  under  the  circumstances  of  an  epidemic  disorder  which  had 
already  been  so  striking  in  its  ravages,  the  suggestions  thus  boldly  advanced  should 
have  been  received  with  acclamation  by  persons  ignorant  of  the  natural  course  of 
the  malady,  but  it  is  somewhat  astonishing  that  intelligent  and  thinking  people  could 
have  been  deceived  thereby.  At  any  rate,  the  system  was  soon  established  in  the 
city,  and  a  fund  was  raised'  to  defray  the  cost  of  carrying  it  out.  There  were  many 
enthusiastic  supporters  in  the  cause,  which  in  so  far  as  it  inculcated  cleanliness  and 
ventilation  of  infected  houses  deserved  recognition,  and  it  may  possibly  have  had 
some  effect  in  diminishing  the  spread  of  contagion  within  the  house  itself.  Applica- 
tion was  made  to  the  Sanitary  Authority  to  grant  the  use  of  a  place  of  worship  in  the 
Derby  Head  (of  which  the  minister  was  the  most  prominent  supporter  of  this  system) 
as  a  hospital  for  the  treatment,  but  naturally  the  establishment  of  an  infected  centre 
in  that  neighbourhood  could  not  be  sanctioned.  The  treatment  was  therefore  carried 
on,  under  the  supervision  of  its  director,  at  the  houses  of  the  patients,  a  staff  of  young 
men  afid  women,  mostly  connected  with  the  religious  community  referred  to,  being 
employed  in  the  capacity  of  nurses.  Their  devotion  was,  in  many  instances,  rewarded 
by  themselves  being  attacked  with  small-pox,  and  sometimes  they  conveyed  the 
contagion  to  their  own  homes. 

It  is  perhaps  needless  to  add  that,  naturally,  as  time  went  on,  cases  of  severe  as 
well  as  mild  type  came  under  this  treatment,  and  several  deaths  occurred,  some 
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"  uncertified,"  and  buried  by  the  coroner's  order,  others  certified  by  a  medical  man 
called  in  towards  the  end  of  the  case.  But  the  dissemination  of  the  disease,  owing  to  this 
widespread  adoption  of  house-to-house  hydropathy,  was  not  limited  to  those  employed 
in  carrying  the  system  out,  ^  Many  of  the  patients,  who  feeling  well  were  allowed  and 
indeed  encouraged  to  go  out,  since  they  were  told  that  they  were  free  from  infection, 
were  about  the  streets  in  an  infectious  state.  Again,  several  cases  subjected  to  this 
treatment  were  either  not  notified  to  the  authorities  at  all,  or,  if  so,  at  a  date  much 
after  that  at  wliich,  had  they  been  declared,  precautions  could  have  been  insisted 
upon.  I  have  no  hesitation  in  saying  that  over  and  above  the  risk  of  diffusion 
due  to  so  large  a  proportion  of  cases  Ijeing  retained  in  their  homes  (and  the  adoption 
of  this  treatment  of  necessity  antagonised  efforts  to  remove  patients  to  hospital),  this 
system,  as  carried  out,  was  to  some  extent  responsible  for  keeping  up  the  epidemic 
throughout  the  following  weeks. 

In  the  202  houses  newly  invaded  during  this  fortnight,  297  cases  occurred,  of 
which  55  were  fatal,  a  distinct  diminution  in  fatality,  which  may  be  due  to  fewer 
children  being  attacked,  and  to  the  greater  proportion  of  mild  cases. 

141  houses  yielded  each  1  case. 
39     ,,         5,  2  ,, 

17  55  ,5  3 

2  5 

5  5  5  5  "  )J 

House  678. — Of  12  inmates  of  this  house,  nine  were  attacked  with  small-pox,  four 
of  whom  died.  Two  of  the  cases  were  removed  to  hospital,  viz.,  the  first  and  the  last 
to  be  attacked  (on  April  15tli  and  June  13th  respectively).  Of  those  attacked  five 
were  children  (1  to  6  years)  tinvaccinated,  of  whom  three  died ;  three  were  between 
13  and  15  years,  had  mild  attacks,  and  had  been  vaccinated  in  infancy ;  and  the 
father,  aged  40,  who  had  never  been  vaccinated,  died.  Those  who  escaped  were  two  of 
those  vaccinated  in  infancy,  and  one  a  child  of  8,  vaccinated  when  the  others  were 
attacked. 

Souse  690. — The  history  of  this  family  is  of  especial  interest,  since  one  of  the  three 
(out  of  five)  attacked  was  a  child  of  5  years  of  age,  Yfho  had  been  vaccinated 
successfully  3  weeks  before.  The  first  to  fail  ill  was  the  mother  (aged  26),  who  had 
been  vaccinated  in  infancy,  and  had  two  fair  marks.  She  had  a  coherent  attack,  and 
did  not  got  to  hospital.  Her  illness  commenced  on  April  12th.  On  the  15th,  one  of 
her  three  children  was  vaccinated  (the  eldest  of  them  had  already  been  vaccinated). 
This  child  sickened  with  small-pox  on  May  7th,  and  died  on  the  16th.  An  infant, 
16  months  old,  unvaccinated,  was  attacked  on  May  26th,  and  had  a  severe  attack. 

In  perusing  the  notes  taken  of  those  households  of  which  information  was 
obtained,  one  is  struck  by  the  fact  that  not  only  was  there  an  apparent  shifting  of  the 
incidence  of  the  disease  from  children  to  adults,  but  that  the  relative  proportions  of 
those  attacked  amongst  the  vaccinated  and  unvaccinated  were  also  altering,  whilst  at 
the  same  time  a  far  higher  proportion  occur  of  those  who  were  vaccinated  on  the  first 
appearance  of  the  disease  in  the  house,  and  who  escaped  infection.  This  increase  in 
the  recently  vaccinated  class  is  due  to  the  fact  that  the  officers  of  the  vaccination 
committee  by  the  board  of  guardians  were  now  actively  pursuing  their  house-to-house 
visitations. 

Coincidently  there  is  a  further  decline  in  the  proportion  of  houses  having  multiple 
cases,  for  of  the  202  invaded,  141  had  single  cases,  and  61  multiple. 
These  houses  were  thus  distributed  : — 

1.  Kingsholm        -  -  -       4,  with     7  cases. 

2.  St.  Nicholas  -  .       .     14  20  „ 

3.  South  Hamlet    -  -  -    169     „    250  „ 

4.  St.  John  Saptist    -  -       -      15      „     20  „ 
The  age-mGiden.ce,  of  the  297  attacks  was  : — 

1  month  and  under         -  -       8  cases,    8  deaths. 

1  month  to  1  year  - 

1  to  10  years 
10  to  30    „  - 
30  and  over 


7 

55 

4 

5> 

62 

5  5 

20 

33 

116 

5? 

8 

3J 

104 

!5 

15 

53 

297 

55 

Of  these  cases  there  were  removed  to  hospital  98,  of  whom  25  died. 
Remained  at  home  199,  of  whom  30  died. 
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List  of  Houses  knoavn  to  be  invaded  by  Small-pox  during  the  Fortnight  ending 

April  25th,  1896. 

[Map  9.] 
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1 

Month 
and 
under. 

1 

Month 

to 
I  Year. 

L  to  10. 

.0  to  30. 

30  - 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

404 

^bj  i-VLclUOUlU  OLIUCL 

III. 

1 

2 

1 

1 

1 

! 

1,320 

649 

III. 

4 

3 

2 

i,400, 1,639 

1,775 

fifi       "NToTVT  Onnflnit 

III. 

2 

1 

2 

1,149 

box 

III. 

1 

3 

2 

1,150 

652 

1,  Aveiiu6  lioiid  *" 

III. 

1 

4 

2 

1,152,  1,660 

1,263 

653 

c5,  wCCll  XVOdU 

III. 

1,153 

654 

oy,  victoiy  xtociu. 

III. 

1 

1 

1 

1,412 

— 

— 

1,154 

OOO 

III. 

2 

1 

1 

1,155 

656 

26,  Wellington  Street 

III. 

i 

2 

2 

1,156 

657 

50,  St.  Paul's  Eoad  - 

III. 

1 

2 

ljl57 

*'  Mfivuillp  ICnnwlpR 

III. 

3 

1 

2 

1,158 

Road. 

ooy 

III. 

1,160 

III. 

1 

2 

1,162 

DO  1 

17    T'!iorP<3n  Strppt  - 

III. 

1 

3 

2 

1,163 

A  IKoi'f  Villn  TiinflPTi 
.rilUclt  V  llidj  XJI11U.C11 

III. 

1 

1 

1,164 

ODo 

1  n  ATacrrlnla  Tprrarp 

III. 

1 

2 

1,165 

CP.,*, 

'^1      PrtnHnit  SfTPPf"  - 

III. 

1,166 

DOi) 

^A    IV't^lKmiTTi  Strppf  - 
OD,  lViClUUU.111  OLLCCl-  — 

III. 

2 

1,167, 1,618 

boo 

IV. 

2 

1,168,  1,543 

667 

IjGvi's  Court,  ^Vest- 

II. 

1 

4 

2 

1,306 

1.170 

668 

gate. 

43  liobin  Hood  Street 

-  III. 

3 

0 

1,172 

bDi7 

.i±j  XL  Vile  ±J(II1C 

T 

519 

670 

27,  Castle  Street 

III. 

1 

3 

1 

1,177 

o  /  1 

^   TrvViihitinn  fttrf-pt - 

III. 

1 

3 

1 

1.179 

*  y'  i  y 

1,533 

D  /  Z 

\     A  I Tn o  T^on'Cl/^o  _ 

III. 

1 

3 

2 

1,684 

1,180 

1,580 

b  /  o 

III. 

4 

2 

1,181 

1,499 

D  /  4 

III. 

2 

2 

1,182,  1,560 

u  /  u 

9,  Victory  Roiid 

III. 

2 

4 

2 

1,183 

u  f  O 

III. 

1 

1,186 

b/  # 

4^f;  l^nhin  TTnorl  Strppt 

XViJUlII  XJ.UUU  OLiCCL 

III. 

1 

J 

1,187 

b  /  o 

III. 

6 

4 

2 

1yl8S,  1,492 

1,512, 1,701 

1.700 

1,511,  1,698 

1,913. 

1  699. 

b/  y 

III. 

2 

1 

1,191 

bisu 

Qfi   Viptnrin  Strppt  - 

III. 

4 

2 

1,196 

cQ.^  ~ 

oo,  oe  V  iiit>ui  jtudti  — 

III. 

1 

1 

2 

1,197 

bOii 

1  n    ATnrtnn  5^trppt 
±Uj  ilLULLUIX  OllCCt 

III. 

4 

3 

2 

1,199 

©CO 

4.7    Almn  T-'liipp  _ 

III. 

2 

1 

1 

~ 

1,200 

bo4: 

^      Almn    Plnpp  St 

III. 

1 

3 

1,201 

1,478 

•TflTTlPC  StT*PPt 

685 

3,  J^tisssy  Parade  — 

III. 

1,202 

bOo 

on    Alvin  Strppt 

IV. 

1 

\ 

1,203 

1,590 

Dlj  / 

49,  "N^pw  Strppt 

III. 

4 

4 

1,538 

1,204 

688 

2  Sherborne  Street  - 

IV. 

0 

3 

1 ,205 

boy 

'74    P'lctlp  Sfrppt 

III. 

1,206 

byu 

T.lVlrtPTl    T?nOM  _ 

III. 

„ 

2 

1,695,  1,821 

1,207 

691 

III. 

\ 

3 

1 

\ 

1,208 

692 

164,  jMelt)Ourn  Street 

III. 

3 

4 

2 

1  210 

1,209 

1,420 

693 

26,  Carmartnen  Street 

III. 

2 

1,211 

by^: 

St    Tampc'  Strppt 

III. 

\ 

1.212 

695 

1,  AV^itticoml)  Terrace, 

III. 

2 

2 

1,213 

Ivings  Barton  Street. 

1,215 

696 

Strnnrl  T^n-iH 
Oy,  OLIUUU  JLtOtlU  - 

III. 

X 

2 

by  / 

\     \\j'\TXyr\  lip     1  orrn/^p 
Oij   TV  YilUu,iC  xciltlUc, 

III. 

1 

2 

0 

u 

1,216 

Ot.  XdUl  Ss  ZVOtlti.. 

1 

by  o 

III. 

1 

1 

1,217 

691) 

D,    lieiKeiey  viiias. 

TTT 

1 

1  218 

700 

li,  oT.  fjames  oireei 

TTT 
111. 

2 

3 

__ 

1,219 

701 

iyo,  isaiion  oireet  - 

TTT 
111. 

1 

2 

1,220 

702 

11,  Union  Street 

IV. 

1,221,  1,531 

703 

60,  Castle  Street 

III. 

1 

2 

1,225 

704 

10,  Victory  Road 

III. 

3 

1 

2 

1,228,  l,61i 

705 

110,  New  Street 

III. 

2 

1 

2 

1,230 

706 

98,  Barton  Street 

III. 

1,556 

1,231 

707 

149,  High  Street 

III. 

1 

1 

2 

1,234 

708 

3,  Bishopstoue  Road 

I. 

3 

3 

2 

1,236 

709 

1,  St.  James'  Street  - 

in. 

1 

4 

2 

1,237 

710 

94,  Morpeth  Street  - 

III. 

3 

2 

1,238 

711 

2  i ,  Hopewell  Street  - 

in. 

2 

1 

1 

1,239 

712 

27,  Sidney  Street  - 

I. 

1 

3 

4 

3 

1,24],  1,37£ 

— 

713 

101,  Bristol  Eoad  - 

III. 

3 

4,242 

714 

25,  Alvin  Street 

IV. 

3 

1,243 

715 

30,  Morton  Street  - 

III. 

2 

2 

1,244, 1,25C 
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No.  in 

House 

Address. 

List. 

25,  Castle  Street 
47,  New  Street 
4,  Cecil  Road  - 

31,  Ducie  Street 
23,  Stroud  Road 

4,  Forest  Terrace  - 

32,  Moor  Street 

19,  Hopewell  Street  - 
18,  Melbourn  Street 

4,  Albany  Street 
53,  Bristol  Road 

6,   Ducie  Cottages, 

Dacie  Street. 
31,  Victory  Road  - 
30,  Hanman's  Road  - 
46,  Lower  Westgate 

Street. 

22,  Melbourn  Street  - 
46,  Morton  Street  - 

23,  Union  Street 

28,  St.  James'  Street 
Stephen's  Court, 

Westgate. 
35,  Castle  Street 

24,  Clifton  Road 
102,  Priory  Road  - 
13,  Philip  Street 

18,  Paul  Street 
43,  New  Street 
2,  Llandilo  Street  - 
9,  Morton  Street 
21,  Melbourn  Street - 
Stephen's  Court, 

Wesigate. 
Stephen's  Court, 

Westgate. 
61,  New  Street 
17,  Stioud  Road  - 

45,  Morton  Street  - 
118,  Barton  Street  - 
40,  Nelson  Street 
30,  Victory  Road  - 

46,  Suffolk  Street  - 
17,  Wellesley  Street - 

2,  Quay  Street 

I,  Jersey  Road 
16,  Blackfriars 

42,  Clement  Street  - 
52,  St.  James'  Street 
6,  Back  Cottage,  St. 
James'  Street. 

29,  Clegram  Road  - 

13,  Worcester  Parade 

47,  Melbourn  Street  - 

II,  Church  Street  - 

74,  Alvin  Street 

68,  Milbrook  Street  - 

3,  Birchmore  Road  - 
24,  Clement  Street  - 

48,  Clement  Street  - 

5,  Church  Street 

75,  Howard  Street  - 
126,  Barton  Street  - 
9,  Windsor  Place, 

Milbrook  Street. 
16,  Conduit  Street  - 

24,  Upton  Street 
Stephen's  Court, 

Westgate. 

25,  Tredworth  Road  - 

4,  St.  Nicholas  Terrace 
96,  Barton  Street 

5,  Clare  Terrace, 
Clegram  Road. 

6,  Blackfriars 

15,  Clement  Street  - 
34,  Strattou  Road  - 

20,  Sherborne  Street 
3,  Clement  Street 
50,  Alma  Place 

57,  Ducie  Street 
Stephen  Court,  West 
gate. 

/  95060. 


District. 


III. 
III. 
III. 

in. 
III. 
in. 
III. 
III. 
III. 
III. 
III. 
III. 

IIL 
IIL 
II. 

III. 
III. 
IV. 

III. 
II. 

IIL 
IIL 
II. 
III. 

IIL 

I  a. 
III. 
III. 

IIL 
It. 

IL 

III. 
III. 
III. 
IIL 
IIL 
III. 
IV. 
IIL 
IL 
IV. 
IV. 

III. 
III. 

IIL 

IIL 

IV. 
IIL 
IIL 
IV. 
IIL 
I. 
III. 
III. 
IIL 
111. 
III. 
IIL 

IIL 
III. 
II. 

111. 
II. 
111. 
III. 

IV. 
111. 
111. 
IV. 

111. 
111. 

IIL 
IL 


Inmates. 


1 

Month 
and 
under. 


1 

Month 

to 
1  Year. 


Cases. 


to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 

and 
under. 

1 

Mouth 

to 
1  Year. 

1  to  10. 

10  to  30. 

1 

over. 

1 

0 









1,245 

1 

2 

2 

— 

— 

— - 

— 

1,248 

9 

Q 
O 

•/  29S' 

1 

3 

2 

— 



1,257,  1,425 



3 

— 

1,4%'9 

— 

1,258,  1,430 

— 

o 
O 

O 

1               1   ^  A 

1  ,D0o,  J  ,  /  U(.) 

1  ocn    1  ECO 
l,tiOy,  IjOOii 

Q 
O 

Q 
O 

9 

1,446 

1 
1 

1 

1,264 

3 

2 

1,6 1 1 

1  ,265 

3 



.  

1,267 

— 

— 

— 

— 

— 

— 

— 

o 
O 

A 

■I 

1,272 

1,437,  1,6S/ 

1 

1 

2 

1,274 

1,270 

3 

1 

i 

A. 

l,a77,  1 ,878 

4 

o 

1,2/8 

2 

1 

1    n*TO     1  CIA 
L,J-^  J,  l,DiD 

1 ,283 

2 

— 

— 

— 

1,281 

— 

2 

1 

1 

1,282 

— 

4 

2 

— 

— 

1,284 

— 

3 

4 

7,:^60,  J  /  y 

1,161,  l,00b 

i  jOU  / 

5 

Q 

.3 

9 

1   CiCi  r    1  Coo 

1 ,29.5,  1,008 

1 

3 

1,296 

4 

3 

9 

1,299 

9 

1 ,300 

1,601 

- 

i 

9 

1,302 

1 ,303 

2 

3 

1 

" 

1,307 

3 



z 



1,30$ 

1 

2 

— 

1,311 

— 

3 

6 

i 

1,313 

1 

1 

1 ,314 

1,00  I,  1;U50 

1 

6 

Q 
O 

1,316 

1,475 

1 

3 

9 

1,317 

1 

5 

3 

1,318 

3 

1,3 19 

1 

2 

1,321 

4 

2 

"~ 

1,323 

1 

1,324 

2 

2 

1,611,  1 ,3bo 

3 

4 

3 

l,oo3,  l,.S34, 

1,335 

1,494. 

_ 

_ 

1,336,  1,595 

_ 

5 

1 

i  1 

— 

— 

1,337 

— 

— 

1 

2 

1 ,338 

1 

1 

3 

1,339 

2 

1,340 

2 

— 

2 

— 

1,735 

— 

— 

1,341,  1,661 

4 

2 

1,343,  1,344 

5 

1 

1,345 

1   0  AC 

1,.34d 

4 

2 

z 

1,347 

z 

1 

— 

2 

— 

— 

1.348 

— 

1,626,  1,686 

— 

1 

2 

1,349 

— 

3 

^ 

1,350 

— 

— 

1 

2 

— 



— 

1,351 

— 

1 

2 

■ 

1,352 

1,578 

1 

1 

1 ,353 

— 

— 

1,334 

z 

1,355 

3 

1 

1 

1,356 

2 

1 

2 

■1,359 

1 

1 

2 

1,390 

2 

2 

1,361 

1,362 

2 

6 

2 

1,363 

2 

1 

2 

1,632 

1,366 

2 

1,370 

1,373 

IT 
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Inmates. 
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1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  .30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

790 

l!  orester  s  Oourt, 

in 
in. 

o 

o 

1 
1 

1 

1 

i.yO  i  O 

/I  f>04 
1  ^1)%  1 

AVestgtitc. 

7\f  1 

O  T           »»/-i  iifl    1^  r\ri  r\ 

ITT 
J  11. 

C 

2 

1 ,378 

00,  Lyieineiit  otieet  - 

TTT 
ill. 

i 

o 
£t 

1  *^  On 

ljOC"iU 

793 

lii,  1  uUi  orieet 

TTT 
111. 

1  1 

l,oo  1 

794 

TTT 
ill. 

o 

3 

1    A  O  Q 

l,4Zo 

tlieu  Street. 

795 

ijy,  jjaiion  otreet  - 

TTT 
111. 

3 

o 

1 

l,.^o4 

1  ,ooo 

796 

OO,  oilllSDlliy  XiOflCl  - 

TTT 
111 . 

3 

o 

t> 

1 

1  *3  Q  r; 

797 

loo,  oaitoii  otreec  - 

T  ri 

111. 

~7 

."! 

2 

1 ,3S7 

798 

o4,  v^jeineiii  orieet 

TTT 
ill . 

1 

o 

1  '-iftQ 

ItOOO 

799 

itose  Oottti^e,  KnrtoD 

TT  T 
111. 

1 

o 

Street. 

800 

57,  New  Street 

TTT 
111. 

i 

2 

1,391 

801 

TTT 
111. 

i 

~" 

l,oy-£ 

802 

lo,  ivooiii  iLoou  oireei 

r  I  r 
111. 

2 

3 

1  'J  CI 

i,oyo 

803 

Kound  Ilovise,  Tred- 

T  T  T 

1 11. 

o 

1  '\QH\ 

i,oyo 

wortli  R-oad, 

Q  A/1 

1,    AlLLItL    ilaCfc:,  Ol. 

TTT 
ill. 

1 

1 
1 

1 

1   0  07 

80;) 

1  O    T  n     i  o  T?  r»  n  (1 

TTT 
ill . 

1 

1 

Q 

o 

o 
o 

i 

1,036 

VjoVa,  l,t>oO 

1  r.A^i 
l,uUO 

1  7fiQ 
1 ,  /  oy 

one 

TTI 
ill. 

2 

cy 

1 

■J  f402  , 

807 

T  TT 
111. 

1,4  (Jo 

Ot  L  U  UU.  iVUtlvl. 

QAQ 

r.*>  TfnViin  TTi^Afl  ^trfipt 

TTT 
11 1. 

4' 

1,404 

1  fiQ^ 
l,\)OtJ 

809 

^Oj  J>al  LOU  OtlccL 

TTT 
111. 

1 

1 

1 

1  (nil 
l,4Uu 

o  1 U 

TTT 
111. 

1  d.fl7 

1 ,4!J  / 

oil 

O  '2     A/fin-ii-nrvl-  ^ifTOcif 
ijO,  iVllllHuUl^.  oFicct 

TTT 
lli . 

4 

Q 

O 

2 

1  Ain 

1,4:1U 

Ql  O 
OU 

llcUWUlLU  XiUtlLL 

TTT 
111. 

1 

Q 
O 

/  56 1 

7  j47  7 

ola 

OJ,  17UL1C  OtJLcL 

TTT 
ill. 

7~ 

1  ,Mo   1  a  CO 

1,41.-J,  IjODO 

1  ^"^7 

1  ,Do  / 

ol-^fc 

(-1      1    111!    .^tl'/iCi'f"  _ 

TTT 
111. 

4 

1 

2 

1     A  1  A      ^   'V  /  <0 

1,414,  v,74o 

1,903 

o  1  y 

J,  iVLiltoULl    L  lu.L.t' 

TTT 
111. 

2 

2 

1,415 

ft  1  A 

TTT 
111, 

1 

1 

1 

- 

1,417 

55j  Victoriii  Street 

TTT 
111. 

1 

4 

„_ 

1 ,41a,  1 ,52'! 

l,u^U 

o  lo 

^1,  IVldlaUll  A  IdLt;  - 

TTT 
lli. 

1 

1  im 

Q  1  Q 

QB     T  .r»n  iTCmi  til 

oOj  JjUll^ailll 111  oilctrl 

TTT 
111. 

3 

1 

— 

1  AO'} 

TTT 
111. 

1 

2 

1  ,4ia4 

Hf>l 

TTT 
111. 

2 

7" 

2 

1  49  7 

OO,  xiupewtii  oticct  ~ 

TTT 
ill. 

1 

1  AOQ 

tj,  l-ZjIltrVUl  OLlcct 

TTT 
111. 

4 

i> 

l,4.ol 

1  jDy.^ 

o  J4 

iJaX  Lull   AtJUilCe  - 

TTT 
111 . 

1 

3 

7  y^OO 

■iUj  IVldUUUl  11  oUCcL  - 

TTT 
Xll, 

^ 

826 

9ft  Clpmpnt  Strppt  - 

III. 

''' 

L 

2 

"~ 

1,441 

/ 

IJl,  Xll^ll  oilUct  - 

TTT 
Xll. 

1 

1,443 

ftoft 

Ow,  OtxlloUllLV  IVUdU.  - 

TTT 
111. 

2 

3 

1  4/1-1  1  7nQ 

4:0,  iVlOUl   oLltJcL  - 

TTT 
Hi. 

1 

4 

1 

2 

1,445 

— 

oOU 

1 ,  v^rtl  UalXI  Lllcil  OLIccl 

TTT 

3 

1  AACi 
J. ,  4  4  y 

1 

l>,    OL.  *JtlLlicJ>     toll  CCL  ~ 

TTT 
1 11. 

7~ 
1 

1,450 

Od4 

Q     tit     Tdmoo'  Q+Tiui+ 

o,  oL.  o diiicb  oireei - 

TTT 
Hi. 

1 

- 

1,451 

833 

TT 
11 . 

1  452 

oot 

1  /  ,  O  VV  all  XjdllC  - 

IV, 

1  4.=;7 
1,40  / 

OOU 

TV 
IV. 

1,458 

UlllUli  OIL  Get. 

i50D 

ivl    1  ("» r»  11  »•  VI  *«iti»£i/i+ 
OVj  irlLlUUUlll  OHfc;CL  - 

TTT 
ill. 

2 

1 

2 

i,4oy 

oo  / 

#  O,  1.V1L1UUL11  LI  Ollcet  - 

TTT 
ill. 

1 

2 

— 

1,460 

SQQ 
ooo 

"  litilDuriiuni "  Inn, 

TTT 
111. 

— 

— 

1,461 

A  1  Kim  v  Sf Toot 

J:\.lUaliy  OLlccL. 

839 

•^0     AlhiiTiv  ^trppf 
Ovj  XXlUtlllX    oLiccL  ■ 

TTT 
ill. 

\ 

1 

1  ,4uii 

■  O'lU 

4,  ^tiMK-i  oireei 

TTT 

HI.. 

3 

2 

2 

04:1 

D,  Ai'tll^lilll  oLlcct  - 

TTT 
ill. 

5 

1,4D  / 

842 

•J'l,  ^^tll  lljtLl  llit^Il  0[lct:T, 

T  TT 
ill. 

— 

1 

1 

1 

— 

1,725 

— 

1,4/U,  1,/41 

843 

S  rillfVl T,r\/1f>i*uT 

TT 
11 . 

1,1/  <i 

1^1  r\n CO          MO (■  iT'»  f 
lHJUot:,    VV  tlst.l^ate. 

844 

90,  Lower  Westgate 

II. 

1 

— 

— 

1,474 

— 

845 

3,  Victoria  Cottage, 

III. 

1,479 

Bartou  Street. 

846 

26,  Clifton  Koad  - 

III. 

1 

4 

1,480 

847 

T2,  Princes'  Street  - 

III. 

1 

2 

3 

1,481 

848 

57,  Ry croft  Street  - 

III.  1 

1 

1 

2 

1,482 

940 

33,  Ducie  Street 

III. 

1,229 

944 

13,  Clement  Street  - 

III. 

1 

2 

1 

1,76S 

1,360 

1,662 

X. 

April  '2>Qth  to  May  9th. — An  appreciable  decline  in  the  epidemic  was  observed 
during  this  fortnight,  ?ilthough  cases  were  still  being  notified  every  day.  The  total 
number  known  to  have  arisen  during  this  period  was  197,  and  the  newly  invaded 
houses  amounted  to  101,  precisely  one-half  of  the  number  invaded  during  the  previous 
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fortnight.  The  cases  Avhich  occurred  in  these  houses  numbered  158,  of  whom  27 
died.    They  were  thus  distributed  : — 

66  houses  yiekled  1  case. 

24      „       „      2  „ 

Q  Q 

(=;  4,  "  - 

"  5  5  J  )  -^5  5 

^  5  5  5  )  5  ,, 

That  Gloucester  still  contained  unvaccinated  children  was  seen  by  the  fact  that 
several  were  attacked  in  the  first  week  in  May,  some  of  which  may  be  cited  : — • 

Souse  850. — In  this  bouse  four  adults  were  attacked,  and  two  died.  The  first  case 
was  that  of  a  man  (1,485)  employed  at  a  public -house,  who  is  supposed  to  have  been 
infected  by  calling  at  houses  where  cases  of  small-pox  were.  He  was  60  years  of 
age,  and  had  never  been  vaccinated  ;  he  was  attacked  on  April  22nd,  removed  to 
hospital  on  the  26t]i,  where  he  died  on  May  Tst.  The  house  was  duly  disinfected, 
but  at  the  end  of  two  months  a  second  case  occurred  in  it  (No.  1,959)  ;  also  a  man  60 
years  of  age  (vaccinated),  who  was  attacked  on  June  22nd,  removed  to  liospital  on 
the  29th,  and  died  on  July  2nd.  The  daughter  of  the  first  patient  was  attacked  on 
July  11th,  and  the  wife  of  the  second  patient  on  July  13tb,  the  former  having  a  mild, 
the  latter  a  coherent  attack  ;  both  were  unvaccinated. 

Mouse  895. — In  this  family  of  eight  ihe  unvaccinated  members,  all  children 
between  1  and  8  years  of  age,  were  the  only  ones  attacked.  Tliey  had  enjoyed  very 
good  health  previously, — indeed,  Ihave  been  struck  with  the  number  of  well-nourished, 
healthy-looking  children  who  have  been  attacked  in  this  epidemic.  There  is  no 
ground  for  the  belief  that  small-pox  selects  those  who  are  already  debilitated.  The 
first  of  these  children  to  fall  ill  was  5  years  of  age.  His  attack  was  a  comparatively 
mild  (discrete)  one,  and  he  was  left  at  home.  His  illness  commenced  on  April  25th, 
and  on  May  1st  his  brother,  4  years  old,  sickened,  to  be  followed  on  the  8tli  and  14th 
by  a  girl,  aged  8,  and  boy,  aged  18  months.  These  children  were  removed  in  turn  to  the 
hospital,  where  they  died.    Two  elder  chiklren  (vaccinated)  and  the  parents  escaped. 

House  904. — Here  again  those  attacked  were  the  unvaccinated  children,  four  in 
number,  ages  ranging  from  3  to  8.  They  fell  ill  one  after  another  on  May  Ist, 
19th,  31st,  and  31st,  and  were  all  kept  at  home  ;  three  of  the  attacks  were  severe,  one 
coherent. 

House  906. — The  only  one  to  be  attacked  was  a  child  of  8  years,  who  also  was  the 
only  unvaccinated  inmate  of  the  household  of  seven  persons.  She  was  kept  at  home, 
and  died. 

House  924. — The  father  of  this  family  died  of  small-pox  in  his  house,  on  May  12th. 
Three  of  his  children  were  attacked  subsequently,  two  of  them  about  a  week,  and 
the  other  nearly  three  weeks  later,  but  their  easels  were  not  known  to  the  authorities 
until  the  end  of  May.  On  my  visit  I  found  that  another  member  (a  girl  of  11  years) 
had  had  a  mild  attack  prior  to  her  father's  illness.  She  was  vaccinated,  and  so 
was  the  man,  but  the  three  other  children,  aged  3  to  9  years,  were  unvaccinated,  the 
eldest  having  a  mild,  the  others  confluent  attacks. 

House  929. — Here  the  mother  (No.  1,641),  a  young  woman  of  25,  was  the  first  to  bo 
attacked.  She  remained  at  home,  and  her  four  unvaccinated  children,  of  whom  two 
died,  sickened  subsequently. 

House  No.  932. — The  head  of  this  household  was  the  most  active  promoter  of  the 
hydropathic  treatment  to  which  reference  has  been.  made.  He  had  a  mild  attack,  as 
also  had  his  son  (who  was  then  lodging  away  from  home),  both  probably  contracted 
in  their  visits  to  infected  houses.  The  former's  wife,  38  years  of  age,  who  had  never 
been  vaccinated,  had  a  somewhat  severe  attack  accompanied  by  much  menial 
disturbance,  whilst  an  unvaccinated  infant  had  a  comparatively  slight  (coherent),  and 
a  vaccinated  daughter  of  18,  a  verjr  mild  attack.  The  case  of  Mr.  S.  led  subsequently 
to  judicial  proceedings,  when  he  was  fined  for  going  about  in  public  when  still  in 
an  infected  state.  A  young  woman  (No.  1,805)  who  was  in  close  attendance  on 
Mrs.  S.  during  her  illness,  and  who  stated  that  she  had  been  re-vaccinated  six 
weeks  previously,  was  inoculated  on  the  cheek,  where  a  characteristic  "inoculated" 
pustule  formed. 

Of  these  101  invaded  houses  there  were  situated : — 

1.  Kingsholm  -  -  -    6  houses,  with      9  cases. 

2.  St.  Nicholas        -       -       -       -    8       „       „      13  „ 

3.  South  Hamlet      -  -  -  78       „       „    121  „ 

4.  St.  John  Baptist  -       -       -       -    9       „       ,,      15  ,, 

H  % 
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houses  was  : — 

-  1  case,   1  death. 

-  1     „    0  „ 

-  46     „  14  „ 

-  58     „    3  „ 

-  52      „    9  „ 

158  27 

Of  these  cases  three  were  removed  to  hospital  36,  of  whom  11  died. 
Eemained  at  home  122,  of  whom  16  died. 


The  a^e-incidence  of  those  attacked  in  the 
1  month  aiid  under 
1  month  to  1  year  - 
1  to  10  years 
10  to  30  years 
30  and  over 


List  or  Houses  known  to  be  Invaded  by  Small-Pox  during  the  "Fortnight 

ending  May  9th,  1896, 
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No.  in 
List. 

T)i'5trict 

Inmates. 

Cases. 

I 

^^aud" 
ander. 

1 

Month 

to 
I  Year 

ItolO 

1 

10  to  30 

30 
and 
over. 

I 

Month 

under. 

I 

XT-LL^II  111! 

to 
1  Year 

1  to  10. 

10  to  30. 

1 

o\3  aliU 

over. 

849 

22,  Victory  Road 

III. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1,483,  1,6^2 

850 

Buxton  Villa,  Ade- 

III. 

— 

1 

— 

3 

3 

— 

1,971 

1,4S5, 1,953 

laide  Street. 

1,978 

851 

8,  Llandilo  Street  - 

III. 

— 

— 

1 

2 

— 

— 

— 

— 

1,486 

852 

78,  Adelaide  Street  - 

III. 

— 

— 

2 

4 

2 

— 

— 

— 

1,487 

— 

853 

50,  India  Eoad 

III. 

— 

1 

2 

2 

— 

— 

— 

— 

1,490 

— 

854 

32,  Alma  I'iace 

III. 

— 

1 

4 

I 

2 

— 

— 

1,493,  1,509 

— 

— 

855 

9,  Nelson  Street 

III. 

— 

— 

— 

2 

1 

— 

— 

— 

1,495,  1,818 

— 

856 

Twin  Cottage,  Barton 

III. 

— 

I 

5 

2 

2 

— 

— 

1,497 

— 

1,655 

Street. 

857 

9,  Victoria  Street 

III. 

— 

— 

1 

— 

3 

— 

— 

1,496 

— 

1,559, 1,7iy 

858 

20,  Castle  Street 

III. 

1,502 

859 

80,  Sherborne  Street 

IV. 

— 

— 

— 

— 

— 

— 

— 

],503 

— 

— 

860 

103,  Barton  Terrace 

III. 

■ — 

— 

— 

— 

— 

— 

— 

— 

1,504 

— 

861 

Stanley  Cottage, 

III. 

— 

— 

1 

1 

1 

— 

— 

■  — 

1,505 

Barton  Street. 

862 

3,  Aima  Place 

III. 

— 

— 

3 

2 

— 

' — 

■ — ■ 

•ijSSe,  1,730 

1,508, 1,712 

— 

863 

56,  Alma  Place 

III. 

— 

1 

5 

2 

2 

— 

— 

1,510, 1,548 

— 

— 

864 

31,  Clegram  Eoad  - 

III. 

1 

3 

2 

1,526 

865 

51,  Adelaide  Street  - 

III. 

1 

2 

2 

2 

— 

— 

1,527,  1,528 

1,736 

1,714 

866 

78,  Kare  Lane 

IV. 

1,532 

867 

78,  Milbrook  Street  - 

III. 

1 

2 

1,529 

868 

9,  Alma  Place 

III. 

2 

3 

^.535, 1,740 

869 

4,  Linden  Terrace 

TTT 
111. 

2 

3 

1,536 

870 

Bath  Buildings, 

III. 

1,537 

Stroud  Road. 

871 

Tory  Cottage,  Deacon 

II. 

^,542 

1,676,  1,694 

Street. 

872 

Buliingdon  Passage, 

III. 

- 

- 

-1,544 

Barton  Street. 

873 

81,  New  Street 

III. 

3 

1,545 

874 

24,  St.  Paul's  Road  - 

III. 

3 

1 

1,546 

875 

98,  Alma  Place 

III. 

1 

3 

1,708 

876 

13,  Parkend  Read  - 

III. 

1 

2 

1,549 

877 

Llanthony  Cottage  - 

III. 

3 

2 

1,550 

1,748 

878 

18,  Russell  Street  - 

IV. 

1 

1 

1,554 

879 

7,  St.  Luke  Street  - 

III. 

1 

4 

1 

3 

1,557 

880 

37,  Alma  Place 

III. 

2 

1 

2 

1,55S 

1,094 

128,   Lower  Barton 

III. 

1,954 

Street. 

1,095 

1,    Gothic  Cottage, 

III. 

1,955 

Barton  Street. 

881 

4,  Alma  Terrace 

III. 

2 

1 

1 

1,562 

882 

6,  New  Street 

in. 

3 

4 

2 

1,563 

888 

14,  New  Street 

III. 

3 

1 

2 

1,564 

884 

16,  Herbert  Road 

I. 

2 

1,565,  ^,726 

885 

24,  Worrall  Street  - 

II. 

1 

1,567 

886 

14,  Sebert  Street 

IL 

1 

2 

1,568,  1,797 

887 

43,  Sherborne  Street 

IV. 

1 

4 

1 

1,569 

1,628 

888 

7,  Twyver  Street 

I. 

1 

3 

1 

2 

1,570 

889 

24,  Victory  Eoad 

III. 

1,571 

890 

1,  Cecil  Eoad 

nr. 

4 

1,572 

891 

Levi's  Court,  West- 

II. 

2  1 

1,573 

gate. 

892 

84,  Sherborne  Street 

IV. 

1,574, 1,760 

893 

14,  Herbert  Eoad  - 

I. 

1 

1 

1,575 

894 

18,  Worrall  Street  - 

II.  I 

~  1 

1,576 

1,624 
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No.  in 

House 
List. 

Address. 

District. 

Inmates. 

1                           Csea.  ~ 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

895 

59,  Barton  Terrace  - 

III. 

— 

— 

4 

2 

2 

— 

— 

1,583,  i,6/3 

— 

— 

urns,  1,74-2 

896 

Knowles  Road 

III. 

— 

— 

— 

1 

2 

— 

— 

— 

— 

1,591 

897 

28,    Lower  Barton 

III. 

— 

— 

— 

1 

2 

— 

— 

■ — 

— 

1,592 

Street. 

899 

45,  Milbrook  Street  - 

in. 

— 

• — 

— 

— 

2 

— 

— 

— 

— 

1,594 

900 

55,  Alma  Place 

III. 

— 

— 

4 

1 

2 

— 

— 

1,585 

— 

— 

902 

121.  Ry croft  Street  - 

III. 

— 

— 

— 

2 

— 

— 

— 

— 

1,596 

— 

903 

68,  India  Road 

III. 

1,597 

— 

904 

57,  St.  Paul's  Road  - 

III. 

— 

— 

4 

— 

2 

— 

— 

1,598,  1,782 

■ — 

— 

1,857,  1,858 

905 

31,  Mitre  Street 

IV. 

— 

— 

— 

— 

— 

— 

— 

1,599 

— 

906 

25,  Nelson  Street 

III. 

— 

— 

1 

5 

1 

— 

— 

1,600 

— 

— 

907 

23,  Alma  Place 

III. 

— 

1 

1 

1 

1 

— 

— 

— 

1,602 

— 

908 

6,  Chapel  Street,  St. 

II. 

— 

— 

3 

2 

2 

— 

— 

1,721 

1,603 

— 

Mary's  Square. 

909 

14,  Upton  Street 

III. 

— 

1 

— 

1 

1 

— 

— 

— 

1,604 

910 

35,  Worrall  Street  - 

II. 

— 

— 

3 

2 

2 

— 

— 

— 

1,608 

z 

911 

38,  Philip  Street 

III. 

— 

— 

— 

2 

2 

— 

— 

— 

— 

1,609 

913 

18,  Tred worth  Road 

in. 

— 

— 

— 

— 

— 

— 

— 

— 

1,614 

— 

914 

51,  Parkend  Road  - 

III. 

1,615 

— 

915 

Brown's  Lodgiup; 

IV. 

— 

— 

— 

— 

— 

— 

— 

— 

1,617 

— 

House,  Longsmith 

Street. 

916 

12,  Alma  Place 

III. 

2 

I 

2 

_ 

1  619 

1  783 

917 

39,  Theresa  Street  - 

III. 

— 

— 

- 

- 

— 

i^eso 

1,732 

918 

26,  Salisbury  Road  - 

III. 

— 

— 

— 

2 

2 

— 

— 

— 

1,622 

— 

919 

III. 

— 

— 

— 

1 

2 

— 

— 

— 

— 

1,623 

gram  Road. 

920 

Alexander  Terrace, 

III. 

— 

— 

3 

— 

2 

 • 

— 

— 

— 

1,625 

Clegram  Road. 

921 

15,  Hare  Lane 

IV. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

1,627 

922 

51,  Philip  Street 

III. 

— 

— 

1 

4 

2 

— 

— 

— 

— 

1,629 

923 

31,  Cecil  Road; 

in. 

— 

— 

— 

1 

1 

— 

■ — 

— 

— ■ 

1,630 

924 

46,  Clifton  Terrace  - 

III. 

— 

— 

3 

2 

o 

— 

— 

1,786,  1,787 
1,788 

1,634 

1,631 

925 

45a,  Morton  Street  - 

in. 

1,667 

— 

■ — 

926 

4,  Massey  Parade  - 

in. 

- 

1,633 

937 

52,  Melbourn  Street 

III. 

— 

— 

1 

3 

— 



— 

— 

1,63S,  1,798 

— 

928 

34,     Robin  Hood 

III. 

— 

— 

— 

1 

1 

— 

— 

— 

1,640 

— 

Street. 

929 

13,  Ducie  Street 

III. 

— 

— 

— 

— 

— 

— 

— 

1,707, 1,729 

1,641 

— 

1,819,  1,S20 

930 

18,  Sinope  Street 

III. 

— 

— 

— 

3 

2 

— 

— 

— 

1,642 

— 

931 

10,  Stroud  Road 

HI. 

— 

— 

1 

3 

2 

— 

— 

— 

1,643 

— 

932 

26,  Worcester  Street 

IV. 

— 

— 

3 

5 

2 

— 

— 

1,745 

1,779,  1,806 

1,644,  1,674 

933 

14,  Clement  Street  - 

III. 

— 

— 

— 

2 

— 

— 

— 

— 

1,645,  1,697 

— 

934 

Eoath  Villa,  Clegram 

UI. 

— 

1 

2 

I 

2 

— 

— 

■1,646 

1,785 

— 

Road. 

935 

22,  Knowles  Road  - 

in. 

1,647 

— 

936 

116,  Milbrook  Street 

,in. 

1,648,  1,764 

— 

937 

106,  Alma  Place 

in. 

— 

— 

2 

1 

2 

— 

— 

1,871,  1,938 

— 

1,652 

938 

34,  Birchmore  Road 

I. 

— 

1 

4 

— 

2 

— 

1,781 

1,653 

— 

— 

939 

23,  Princes  Street  - 

in. 

— 

— 

1,654 

— 

— 

941 

2,  Alfred  Street 

III. 

— 

1 

1 

3 

— 

— 

— 

— 

1,657 

942 

30,  Weston  Road  - 

III. 

2 

4 

1,658 

943 

19,  Rycroft  Street  - 

III. 

1 

3 

1 

1,65» 

945 

114,  Westgate 

II. 

1,663 

58,  Hopewell  Street  - 

TTT 
ill. 

3 

2 

1,664 

947 

9,  St.  James'  Street  - 

III. 

1 

3 

3 

2 

1,666 

1,793 

948 

62,  Alma  Place 

III. 

2 

1,669 

949 

21,  Vauxhall  Road  - 

III. 

1 

1 

2 

1,672 

950 

39,  Clement  Street  - 

III. 

4 

1 

2 

1,673 

],801 

051 

Union  Workhouse  - 

I 

1,675 

952 

37,  Twyver  Street  - 

I. 

2 

4 

2 

1,677,  1,737 

XI. 

May  \Oth  to  May  2S)'d. — The  number  of  cases  known  to  have  arisen  during  this 
fortnight  was  116.  There  were  49  new  invasions  of  houses,  again  a  decrease  of 
one-half,  and  the  number  of  cases  that  occurred  in  themwas  75,  of  whom  21  died. 

32  houses  yielded  1  case. 

11  J5  55  2  5, 

1  4 

-■-  33  33  35 

-•-  33  33  "  33 

House  963. — Here  the  first  to  be  attacked  was  the  mother  (aged  33),  she  was 
Taccinated,  and  had  a  confluent  attack.    She  was  nursing  her  unvaccinated  infant  at 

H  3 
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the  time,  and  the  child  was  actually  in  bed  with  its  mother  when  the  rash  was  oat 
npon  the  latter.  The  mother's  illness  began  on  May  6th,  the  child's  not  until 
the  28th,  The  infant  passed  through  a  severe  confluent  attack.  The  attendant  upon 
these  cases  was  one  of  the  young  women  referred  to  as  assisting  in  the  hydropathic 
treatment.  She  had  attended  other  cases,  but  early  in  her  sojourn  at  this  house  she 
had  prodromal  symptoms  followed  by  an  eruption  which,  I  believe  from  its  character, 
to  have  been  variolous,  although  this  was  stoutly  disputed  by  herself. 

House  964.  —  This  house  was  occupied  by  two  young  married  couples.  Three 
unvaccinated  children  (3  years  and  under),  two  belonging  to  one  family  and  one  to 
the  other,  died,  and  the  father  of  the  single  child  had  a  discrete  attack.  These  cases 
were  all  retained  at  home. 

House  965."Tn  this  house  five  out  of  a  family  of  nine  were  attacked.  The  house 
is  in  a  rather  thickly  peopled  part,  and  the  owner  resisted  the  attempt  of  the  sanitary 
officials  to  remove  the  first  case.  As  others  fell  ill  he  yielded,  seeing  the  impossibility 
of  nursing  them  at  home.  The  four  unvaccinated  members  of  the  family  (aged 
9  months  to  17  years)  were  attacked,  one  dying  at  home  from  malignant  small-pox ; 
a  lad  of  18  (vaccinated)  had  a  discrete  attack. 

House  992. — HeiT.  two  unvaccinated  children  (8  and  3  years)  died,  two  others 
under  10  were  vaccinated  on  the  appearance  of  small-pox,  and  there  were  four  other 
vaccinated  members  of  the  family,  one  of  whom,  the  father,  was  inoculated  with 
small-pox  by  one  of  his  sick  children. 

The  49  houses  were  situated  in  the  districts  as  follows  : — 

1.  Kino\sholm  -  -   2  with   2  cases. 

2.  St.  Nicholas    -       -       -    1    „      1  „ 

3.  South  Hamlet      -  -  40    „    62  „ 

4.  St.  John  Baptist      -       -    6    „    10  „ 
The  «5'e-incidence  of  the  75  attacked  in  these  houses  was  : — 

1  month  to  1  year  -  -    7  cases,    5  deaths. 

1  to  10  years     -       -       -       -  23     „     12  „ 
10  to  30  years     -  -  -  25     ,,  1 

30  years  and  over      -       -       -  20    „      3  „ 

75  21 

Of  these  75  cases  there  were — 

Removed  to  hospital  13,  of  whom  5  died. 
Bjcmained  at  home  62,  of  whom  16  died. 


List  of  Houses  known  to  be  invaded  ey  Small-Pox  during  the  fortnight  ending 

May  23rd,  1896. 

[Map  11.] 


Inmates. 


JNo.  in 

House 

Address. 

District. 

1 

1 

30 
and 

1 

1 

List. 

Month 
and 

Month 
to 

ItolO. 

10to.30. 

Month 
and 

Month 
to 

1  to  10. 

10  to  30. 

30 

and 

under. 

1  Year. 

over. 

under. 

1  Year. 

over. 

953 

65,  Linden  Koad 

III. 

2 

1 

3 

1,679 

954 

9,  Clement  Street  - 

in. 

1 

3 

1 

1,680 

955 

8,  Havelock  Terrace 

III. 

3 

2 

1,687 

1,810 

95f> 

112,  Melbourn  Street 

III. 

4 

2 

2 

1,688 

957 

29,  Morpeth  Street  - 

III. 

1,689 

959 

11,  Herbert  Koad  - 

I. 

3 

2 

1,691 

960 

27,  Victoria  Street  - 

III. 

1,693 

961 

12,  Mitre  Street 

IV. 

4 

] 

1,696 

962 

"  Wheatsheaf,"  South- 
gate 

III. 

1,690 

963 

60,  Widden  Street  - 

III. 

1 

1 

4 

1,822 

1,873 

1,703 

964 

42,  Nelson  Street 
60,  SufEolk  Street  - 

III. 

1 

3 

2 

2 

■1,706 

1,811, 1,812 

1,877 

965 

IV. 

1 

3 

3 

2 

-1,804 

1,711, 1,805 

1,803 

1,807 

966 

88,  New  Street 

III. 

1 

3 

2 

1,715 

967 

31,  Morpeth  Street  ■ 

IIL 

1 

1 

2 

3 

1,716 

968 

3,  Dainty  Street 

III. 

1,718,  /, 794 

1,795 

969 

27,  Clegram  Eoad  - 

III. 

O 

4 

2 

1,719 

1,839 

i)70 

6,  Clifton  Eoad 

III. 

1 

3 

4 

2 

1,773 

1,720 

971 

1,  Alma  Terrace 

III. 

o 

3 

1 

1,723,  1,840 

Cases. 


63 


No.  in 

House 
List. 

Address. 

District. 

Inmates. 

Cases. 

1 

Mouth 
and 
under. 

1 

Mouth 

to 
1  Year. 

1  to  10 

lU  CO  oU, 

30 
and 
over. 

1 

Month 
aud 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  aud 
over. 

972 

33,  Castle  Street 

in. 



1 

1 

1 

1 

1,724 

973 

76,  Melbourn  Street  - 

in. 



2 

2 



1,727,  1,902 

974 

3,    George's  Kow, 

III. 



1 

2 

1,728 

Morton  Street. 

975 

3,    Norman's  Row, 

11, 



1,731 

Quay  Street. 

976 

19,  Twyver  Street 

I. 





3 

0 







1,7  3  ^ 

977 

3,  Baker  Street 

III. 

— 

— 

2 

1 

1 

— 

— 

1,817 

1,738 

— 

978 

10,  Ducie  Cottages  - 

III. 



— 

1 

2 







1.744 



979 

82,  Nortbgate 

IV. 

2 

2 

1,746 

980 

63,  Barton  Terrace  - 

III. 

981 

35,  Alma  Place 

III. 



1 

1 

1 

1,749 

982 

44,  Derby  Boad 

III. 

1 

.> 

1,750 

983 

27,  Wellesley  Street- 

III. 

1,754 

984 

44,  Morton  Street 

in. 

— 

2 

1 

1,755 

985 

14,  Victory  Road 

III. 

1 

2 

1,756 

1,870 

986 

20,  Hopewell  Street;  - 

III. 



2 

1,737 

987 

1,  Alma  Place 

III. 

2 

2 

2 

1,758,  /,S67 

988 

118,  Melbourn  Street 

III. 



1 

1 

3 

1,759 

989 

6,  Alfred  Street 

III. 

1 

1 

3 

I.J  6! 

990 

64,  Moor  Street 

in. 

1 

2 

2 

1 

1,763 

991 

"  King  William  "  Inn, 

IV. 

1,766 

Alvin  Street. 

992 

5,  Knowles  Road 

in. 

4 

2 

2 

— 

— 

-1„767,  1,S6S 

1,910 

993 

82,  Recent  Street 

in. 

z 

1 

3 

3 

1,771 

994 

20,  Charles  Street  - 

in. 

— 

O 

1 

1,772 

995 

"  Fernleigh,"  Linden 

in. 

— 

1 

3 

4 

1,774 

Road. 

996 

31,  Alma  Place 

IIL 

— 

4 

3 

1 

_ 

1,776 

1,796 

997 

4,  Victory  Road 

ni. 

1,777 

998 

10,  Alma  Pace 

III. 

_ 

1 

1 

1 

1,976 

1,778 

999 

10,  Widden  Street  - 

in. 

1 

1 

2 

2 

1,789 

1,876 

1,000 

27,  Clement  Street  - 

III. 

4 

1,790 

1,001 

8,  Sherborne  Street  - 

IV. 

1 

2 

4 

1 

1,791 

1,002 

68,  Sherborne  Street 

IV. 

1 

2 

1,792 

XII. 

May  '•IMh  to  June  Q>th. — During  this  fortnight  there  was  an  interruption  of  the 
previously  rather  rapid  decline  of  the  epidemic — for  105  cases  came  under  notice, 
and  as  many  as  58  houses  were  newly  invaded.  These  houses  yielded  in  all  82  cases, 
of  which  only  nine  were  fatal,  there  being  thus,  in  respect  to  fatality,  a  very  marked 
improvement. 

45  houses  yielded  1  case. 
8       „       ,,      2  cases. 
3       ,,       ,,3  ,, 
2       5,       „      6  ,, 

House  1,021. — In  the  same  road  (comparatively  new,  semi-detached  villas)  as  the  one 
just  referred  to  (No.  992)  and  the  next  to  he  mentioned  {bio.  1,046).  In  this  house 
several  cases  had  occurred  which  were  not  notified  at  tlie  time,  but  the  death  of  one 
of  these  children  (No.  1,831)  drew  tlie  attention  of  the  authorities  to  it.  There  were 
in  all  six  attacked,  including  tAVO  vaccinated,  and  two  who  were  "  undergoing " 
vaccination,  as  well  as  two  who  had  never  been  vaccinated.  The  cases  of  the 
vaccinated  childrei)  (aged  16  and  17)  were  quite  mild,  and  three  of  the  others,  with 
the  exception  of  the  fatal  one,  aged  9  months  to  8  years,  were  of  the  coherent  type. 
The  parents  and  two  children  (vaccinated)  escaped. 

Souse  1,046. — Here,  also,  there  were  six  attacked,  the  first  being  the  maternal 
grandfather,  aged  73,  a  subject  of  paralysis  agitans,  who  was  removed  to  hospital  on 
June  3rd.  The  father  and  m(>ther  alone  escaped,  for  all  the  children  at  ages  ranging 
from  18  months  to  11  years  were  attacked,  three  of  them  severely,  and  one,  the 
youngcfjt,  fatally.  The  first  cases  were  cared  for  at  home,  but  as  the  later  ones  arose 
they  were  sent  to  the  hospital. 

The  58  houses  invaded  during  this  fortnight  were  situated  in  : — 

1.  Kingsholm       -       -       -    6  houses^  with   8  cases. 

2.  St.  Nicholas  -  -    3       „       „      4  „ 

3.  South  Hamlet  -       -       -  45       „       „    62  „ 

4.  St.  John  Baptist    -  -    4       „       „     8  „ 
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The  «(7(?4ncidence  of  those  attacked  in  them  was  :— 

1  month,  to  1  year  -  -    2  cases,  1  death. 

1  to  10  years  -  -  -  -  l4d  „  3  „ 
10  to  30  years     -  -  -  38    „     2  „ 

30  and  over       -  -       -       -  28    „     3  „ 

82  9 


Of  these  82  cases  there  were— 

Removed  to  hospital  20,  of  whom  4  died, 
Remained  at  home  62,  of  whom  5  died. 


Lt?.t  of  Houses  known  to  be  invaded  by  Small-Pox  during  the  fortnight  ending 

,  June  6th,  1896. 


[Map  12.] 


No.  in 
House 
Liiit. 

Address. 

District. 

Inmates. 

Cases. 

1 

Month 
and 
under 

1 

Month 

to 
1  Year 

1  to  10 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year 

1  to  10. 

10  to  30. 

30  and 
over. 

951? 

Ship        "  George," 

IV. 

510 



Docks. 

1,003 

Gardner's  Eow, 

XL 

!   

— 

2 

1 

2 

— 



— 



1,799 

Kingsholm. 

1,004 

Alexandra  Villas, 

III. 

— 

1 

— 

2 

— 



— 

— 

1,800 

Clegram  Eoad. 

1,005 

1,  Massey  Parade  - 

III. 



— 

3 

4 

2 

. — 



S17,  1,374, 





1,606 

1,006 

16,  Alma  Place 

III. 



 . 



2 









1,809 



1,007 

2,  Massey  Parade  - 

III. 







1 

2 









1,813 

1,008 

27,  Moor  Street 

in. 



1,770 

1,009 

100,  New  Street 

III. 





1 

1 

1 





1,802 

1,905 



1,010 

33,  Moor  Street 

HI. 





1,011 

1 1 ,  Alma  Place 

IIL 

,  





— 

2 



,  

, — . 

1,815 

1,012 

12,  Linden  Road 

III. 

1 



2 







1,816 

1,013 

2,  Sinope  Street 

III. 

— 

2 

2 

— 

— 

— 

1,823 

1,014 

19,  Sidney  Street  - 

I. 

2 

3 

2 

1,824 

1,015 

28,  Victoria  Street  - 

III. 

1,825 

1,016 

1 10,  Melbourn  Street 

III. 

1 

6 

4 

1,826 

1,017 

21,  Dynevor  Street  - 

III. 

3 

1 

1,827 

1,018 

20,  Worrall  Street  - 

II. 

2 

1,828 

1,019 

2,  Herbert  Road 

I. 

4 

2 

2 

1,829 

1,020 

16,  Carmarthen  Street 

III. 

2 

1,830 

1,021 

6,  Knowles  Road 

III. 

1 

3 

4 

2 

1,833 

/,.S',3/,  1,832 

1,947,  1,948 

1,946 

1,022 

34,  Derby  Road 

III. 

1,834 

1,023 

16,  Hethersett  Road 

III. 

3 

4 

1 

1,835 

1,922 

1,024 

7,  Magdala  Road 

III. 

2 

1 

1,836 

1,025 

4,  Sweetbriar  Street 

IV. 

1 

5 

2 

1,916,  1,963 

1,837 

1,026 

106,  Alfred  Street  - 

I. 

1 

1 

1,920 

1,838 

1,027 

19,  Magdala  Road  - 

Hi. 

1,784 

1,028 

11,  Cecil  Road 

IIL 

1 

1 

2 

1,841 

1,029 

36,  Albany  Street  - 

III. 

2 

1,842 

1,030 

11,  Charles  Street  - 

III. 

1,843 

1,031 

59,  Suffolk  Street  - 

IV. 

1S44 

1,032 

24,  Jersey  Road 

III. 

1 

2 

1,847 

1,033 

21,  India  Road 

IIL 

1 

1 

; 

1,848 

1,034 

114,  Melbourn  Street 

IIL 

5 

1,849 

1,035 

6,    George's  Row, 

IIL 

1 

1 

2 

1,850 

Morton  Street. 

1,036 

13,  Sherborne  Street 

IV. 

1,851 

1,915 

1,037 

65,  Upton  Street 

IIL 

1,853 

1,038 

"  Homelands,"  Lower 

IIL 

1 

7 

3 

1,853,  1,861 

Barton  Street. 

1,039 

11,  Dainty  Street 

III.  > 

1 

2 

1,854 

1,040 

5,    George's  Row, 

III. 

1,855 

Morton  Street. 

1,041 

47,  Brook  Street 

HI.  . 

1 

2 

2 

1.856 

1,042 

16,  Twyver  Street  - 

1. 

2 

1 

2 

1,959,  1,925 

1,043 

4,  Counsel  Street 

II. 

1,860 

1,945 

1,044 

30,  Birchmore  Road 

I.  1 

3 

1 

1,862 

1,045 

5,  Albert  Street 

III. 

1,863 

1,046 

24,  Knowles  Road  - 

ill.  , 

4 

1 

3 

1,899,1,928, 

1,937 

1.864 

1,935, '/,940 

1,047 

121,  High  Street 

III. 

1,865 

1,048 

7,  Birchmore  Road  - 

I. 

1 

1 

2 

1 

1 

1,866 
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No.  in 
House 
List. 

Address. 

• 

District. 

Inmates. 

Cases. 

1 

Mouth 

and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

L  fKJ^J 

ijt,.      J:\.Llll  o  J.clltlUCj 

III. 

4 

3 

IfOUtJf  i,ooo 

1  SS** 

y i-ii'-'i.ii-i-  j-vjMiLi. 

LfVOKt 

III. 

— 

— 

2 

— 

1,872 

— 

1,051 

III. 

1 

2 

1,874 

1,052 

122,  Melbourn  Street 

III. 

1 

4 

2 

1,880 

1,053 

59,  Tred worth  Road- 

III. 

2 

2 

1,881 

1,054 

57,  Brook  .Street 

in. 

1,884 

1,055 

45,  Ryeroft  Street  - 

III. 

1 

2 

1 

1,885 

1,056 

76,  Milbrook  Street  - 

III. 

2 

1,886 

1,057 

5,  Derby  Road 

III. 

1,887 

1,058 

61,  Alma  Place 

in. 

1 

2 

1,888 

1,059 

117,  High  Street 

III. 

2 

2 

1,890 

XIII, 

June  7th  to  June  20th. — The  notifications  now  fell  to  two  to  four  daily,  tiie  totai 
number  of  cases  known  during  the  fortnight  being  36.  There  were  20  new  invasions ; 
29  cases  arising  in  these  houses,  7  of  them  fatal. 

17  houses  yielded  1  case. 
2     „  „     2  cases. 

1  s 

Reference  may  be  made  to  the  last-mentioned. 


House  1,064. — Eight  out  of  the  nine  members  of  this  family  were  attacked,  and  the 
cases  of  several  of  them  were  not  notified.  Pive  of  them  were  retained  at  home,  three 
sent  to  hospital.  Three  died,  viz.,  unvacciuated  children,  aged  3,  1,  and  7  respectively ; 
two  other  unvacciuated  children  were  also  attacked,  the  youngest,  aged  14  months, 
having  the  least  severe  attack.  The  father  and  a  daughter  of  13  had  mild  attacks, 
the  mother  also  a  very  mild  (inoculated)  attack.  They  had  been  vaccinated  in 
infancy,  as  also  was  another  daughter,  aged  16,  who  was  the  only  one  to  escape. 


These  houses  were  situated  in  : — 

1.  Kingsholm 

2.  S.  Nicholas  - 

3.  South  Hamlet 

4.  St.  John  Baptist 


1  house,  with  1  case. 

If  55  J-  55 

17         ,,  ,,     2'0  ,, 

1  55  55  1  55 


The  a^e-incidence  of  the  29  cases  was : 

1  to  10  years  - 
10  to  30  years  - 
30  and  over 


9  cases,  4  deaths. 

9     „  — 
11     „     3  „ 


29 


Of  these  cases  there  were — 

Bemoved  to  hospital  15,  of  whom  1  died. 
Remained  at  home  ]  4,  of  whom  6  died. 


/  95060. 


I 
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List  of  Houses  known  to  be  invaded  by  Small-Pox  during  the  Portnight 

ending  June  20th,  1896. 


[Map  13.] 


No.  in 

Inmates. 

Cases. 

House 

Address. 

1 
1 

30 
and 
over. 

\ 

List. 

and 
under. 

to 
1  Year. 

1  to  10. 

10  to  30. 

TVTnntb 

under 

IVfnTitli 

to 
1  Year. 

1  to  10. 

10  to  30. 

nTifl 

0\J  tXlX\X 

over. 

1,060 

4,  Exhibition  Street  - 

III. 

1,891 

1,061 

10,  Dynevor  Street  - 

III. 

— 

— 

4 

o 

— 

1,892 

1,062 

33,  Ciegram  Road  - 

III. 

_ 

1,S93 

1,063 

94,  Alma  Place 

III. 

1 

3 

1 

1  894 

1,064 

74,  India  Eoad 

III. 

5 

2 

2 

1,895,  /,5'97 

1,907 

1,908,  1,909 

/,S98, 1,906 
1,912. 

1,065 

122,  High  Street  - 

III. 

- 

1,896 

1,066 

Worrall  Court 

II. 

2 

2 

2 

1,900 

1,067 

15,  Albert  Street  - 

III. 

5 

1 

2 

1,901 

1,068 

16,  Paul  Street 

III. 

1,904 

1,969 

1,069 

8,  Paul  Street 

III. 

1,911 

1,070 

80,  New  Street 

III. 

— 

1 

2 

1 

1,914 

1,071 

7,  Seymour  Road 

III. 

1,917 

1,072 

28,  Windmill  Parade 

I. 

1,918 

1,073 

82,  Milbrook  Street  - 

III. 

1,921 

1,074 

1,  Clement  Cottages 

III. 

1,923 

1,075 

15,  Magdala  Road  - 

III. 

1,924 

1,076 

6,  Dainty  Street 

III. 

3 

2 

1,926 

1,077 

48,  Barton  Terrace  - 

I]  I. 

1,927 

1,967 

1,079 

3,  Parliament  Street 
Wildmans  Court, 
Barton  Street. 

IV. 

z 

1,930 

1,080 

III. 

1,931 

XIV. 


June  24ith  to  July  4:th. — During  this  fortnight  there  was  a  comparatively  slight  fall 
from  the  previous  one,  36  cases  coming  to  the  knowledge  of  the  authorities,  and  more 
occurring  towards  the  end  of  the  fortnight  than  at  the  beginning.  There  were  20 
houses  newly  invaded,  precisely  the  same  as  in  the  preceding  two  weeks.  There 
occurred  in.  these  houses  23  cases,  of  which  2  were  fatal. 

17  houses  yielded  1  case. 


3 


2  cases. 


The  houses  were  situated  in — 

1.  Kingsholm 

2.  S„  Nicholas 

3.  So,uth  Hamlet  ■ 

4.  St.  John  Baptist 


2  houses,  with  2  cases. 

3  „  „  4 
13      „       ,,  15 

2      „       „  2 


5? 


?lie  a^'e-incidence  of  the  23  attacks  was  : — 

1  to  10  years 
10  to  30  years 
30  and  over 


2  cases. 

-  10  „ 

-  11    „    2  deaths. 


23 


Of  these  23  cases  there  were — 
Removed  to  hospital  7,  of  whom  2  died. 
Remained  at  home  16,  of  whom  none  died. 


% 
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List  of  Houses  known  to  be  invaded  by  Small-Pox  during  the  fortnight 

ending  July  4th,  1896. 


[Map  14.] 


No.  in 

XlOUSc 

List. 

XJ 13  t\jl' 

Inmates. 

Cases. 

1 

IVTnntli 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

over. 

1,078 

15,  irercy  btreet 

TTT 
Jii. 

— 

— 

1 

3 

2 

— 

— 

— 

1,962 

1,081 

Sudbrook  House, 

TTT 
ill. 

1,932 

boutngate. 

1,082 

115,  High  Street 

III. 

1 

1 

1,93S 

1,083 

7,  Alma  Place 

III. 

2 

2 

1,934 

1,084 

12,  Cecil  Koad 

III. 

1 

2 

1,936 

1,085 

Rock  Villa,  Falkner 

III. 

1,939 

Street. 

1,086 

29,  Birchmore  Road 

I. 

1,941 

1,087 

10,  Herbert  Road  - 

I. 

1,942 

1,088 

22,  Sherborne  Street 

IV. 

1 

2 

1,943 

1,089 

25,  Magdala  Terrace 

in. 

1 

3 

1 

2 

1,944 

1,090 

2,  Worrall  Court 

II. 

2 

1,949 

1,091 

3,  Worrali  Street  - 

II. 

1 

1 

1,950 

1,972 

1,092 

2,  Clifton  Road 

III. 

l,9S1 

1,093 

60,  Adelaide  Street  - 

in. 

2 

2 

2 

1,952 

1,096 

15,  Counsel  Street  - 

II. 

1,959 

1,097 

142,  Melbourn  Street 

III. 

1 

2 

2 

1,960 

1,098 

24,  Alma  Place 

III. 

3 

2 

2 

1,961 

1,099 

63,  New  Street 

IIL 

2 

1,964, 1,9^9 

1,100 

21,  Sweetbriar  Street 

IV. 

1,965 

1,101 

Whitehouse  Passage, 

III. 

1,96G 

1,968 

Barton  Street. 

XV. 

July  Mh  to  July  18th. — The  decline  which  now  took  place  was  somewhat  remarkable. 
The  disease  had  retained  its  footing  during  the  hot  dry  weather  that  occurred  in  the 
month  of  June,  although  with  notably  ditninished  fatality,  as  well  as  a  diminution  in 
the  number  of  cases  arising  in  separate  families.  During  this  fortnight,  however, 
it  nearly  ceased,  for  on  nine  almost  consecutive  days  there  had  been  no  cases  notified. 
The  total  amounted  to  eigjit  cases,  whilst  only  four  new  houses  were  invaded,  yielding 
four  cases,  with  one  death.  One  of  these  houses  was  in  the  Kingsholm  district  and 
three  in  the  South  Hamlet. 

The  a^e-incidence  of  the  four  cases  was  : — 

10  to  30  years  -  -    3  cases,  1  death. 

30  and  over       -  -       -    1  case. 

4  1 


Of  these  4  cases  there  were — 

Removed  to  hospital  3,  of  whom  1  died. 
Remained  at  home  1,  of  whom  none  died. 
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List  or  Houses  known  to  be  invaded  by  Small-Pox  during  the  Portniglit 

ending  July  18th,  1896. 

[Map  15.] 


Inmates. 

Cases. 

No.  in 
House 
List. 

Address. 

District. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30 
and 
over. 

1 

Month 
and 
under. 

1 

Month 

to 
1  Year. 

1  to  10. 

10  to  30. 

30  and 
over. 

1,102 

76,  Alfred  Street  - 

I. 

1,970 

1,103 

17,  Percy  Street 

III. 

1,973 

1,104 

32,  Melbourn  Street  - 

III. 

1,974 

1,105 

Elmstone  Villa,  Mor- 
peth Street. 

III. 

1,97S 

I  have  thus  attempted  to  give  some  idea  of  the  course  taken  hy  this  epidemic 
which  can  also  he  followed  upon  the  series  of  maps  that  illustrate  it. 

It  may  he  useful  if,  hefore  referring  to  two  suhjects  of  much  interest,  viz.,  the 
invasion  of  the  puhhc  elementary  schools,  and  the  comparison  between  the  cases 
removed  to  liospital  and  those  remaining  at  home,  I  can  summarise  the  figures  which 
are  given  under  each  of  the  15  sections  just  described. 

The  cases  known  (to  me)  to  have  occurred  during  the  whole  period  of  58  weeks, 
amount  to  1,979,  of  which  23  arose  in  1895,  56  in  January,  1896,  14i5  in  February, 
604  in  March,  733  in  April,  283  in  May,  122  in  June,  and  13  in  Jrdy.* 

The  distribution  of  the  infected  houses  during  the  whole  period  will  be  found  to 
have  been  as  follows  : — 

1.  Kingsholm  -  -     51  houses,  yielding      90  cases. 

2.  St.  Nicholas  -  -       -    45     „  „  64  „ 

3.  South  Hamlet       -  -  933     „  „        1,715  „ 

4.  St.  John  Baptist       -       -     69     „  „  110  „ 


1,098 

There  were  434  deaths. 

Distributed  according  to  their  a^e-incidence  there  were  : 


1,979 


1  month  and  under 
1  month  to  one  year  - 
1  to  10  years 

10  to  30    „  - 

30  and  over 


These  cases  came  from  1,098  houses,  viz.  :- 
666  houses  yielded  each 
226 

94  ,,  ,, 

44  ,, 

37  5J  55 

16 

7                      55  55 

55  55 

^      "               55  55 

1                      J>  55 

1                      JJ  55 


22  cases,   21  deaths. 
63    „       40  „ 
621    „     219  „ 
702    „       56  „ 
571    „       98  „ 


1,979 


434 


1,098 


1  case 

=  666  cases. 

2  cases 

=  452  „ 

3  „ 

=  282  „ 

4  „ 

=  176  „ 

5  „ 

=  185  „ 

6  „ 

=   96  „ 

7  5, 

=   49  „ 

8  „ 

=  32  „ 

9  „ 

=   18  „ 

11  ,5 

=   11  „ 

12  „ 

=  12  „ 

1,979 

*  Since  the  date  (July  18tl)),  at  which  this  report  closes,  three  other  cases  have  occurred,  none  of  them 
fatal.    The  last  was  UQtified  on  July  25th. 
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Thus  the  proportion  of  households  in  which  there  was  only  a  single  case  of 
small-pox  to  those  in  which  there  were  two  or  more  Avas  as  666  :  432,  or  1"5  :  1.  The 
deaths  occurred  amongst  members  of  336  nousehoids,  or  more  than  one-fourth  of  those 
invaded,  and  in  66  of  them  more  than  1  death  occurred,  viz.,  44  witii  2  deaths, 
15  with  3  deaths,  5  Avith  4  deaths,  1  wivh  5  deaths,  and  1  with  6  deaths. 

The  Table  of  Cases  which  follows  has  not  been  compiled  in  strict  chronological 
order,  and  this  for  several  reasons.  It  was  drawn  up  and  added  to  as  fresh  cases  were 
notified,  but  cases  were  inserted  which,  on  visiting  the  houses,  were  found  to  have 
escaped  notification.  Again,  the  order  of  notification  does  not  strictly  conform  to 
the  serial  order  of  attacks,  as  sometimes  notification  was  unduly  delayed. 

The  preceding  fortnightly  lists  of  invaded  houses  were  also  prepared  according  to 
the  order  of  notifications,  and  do  not  actually  represent  the  order  of  their  invasion ; 
and,  of  course,  the  same  applies  to  the  maps. 

Nor  do  I  possess  full  data  of  the  precise  onset  of  illness  of  every  person  attacked. 
Such  as  I  have  obtained  are  given  in  the  Table  of  Cases,  and  from  them  (using  the 
date  of  appearance  of  the  rash)  I  have  prepared  the  following  weekly  list,  employing 
the  dates  of  notification  when  those  of  the  rash  were  lacking  [see  Plate  III). 


Table  of  Weekly  Incidence  or  Cases  oe  Small-Pox. 


Week  ending 

Cases. 

Deaths. 

Week  ending 

Cases. 

Deaths. 

1895. 

June         15          -  - 
22         -  - 
29            -  - 

July           6  - 

13            -  - 
„            20  - 

27           -  - 

Auf^ust        3  - 

„          10            -  - 
»     >     17  - 
„         24           -  - 
„          31  - 

September  7 

»        14  - 

„       21           -  - 

„       28  - 

October       5            -  - 
„         12  - 
„          19            -  - 
„         26  - 

November  2 

»          9  - 

„        16            -  - 

„       23  - 

„       30           -  - 

December    7  - 

»        14            -  - 

„        21  - 

„        28            -  - 

I 

1 

2 

1 

1 

2 

2 
1 
1 

3 

1 

2 
5 
7 

1 

2 
1 

1896. 

January     4  - 

„         11              -  - 

„         18  - 

„  25  -  - 
February    1  - 

„         8          -  - 

„  15  -  - 
22 

„        29             -  - 
March  7 

„         14              -  - 
„         21  - 
„        28             -  - 
April  4 
„        11             -  - 
„        18  - 
»        25             -  - 
May  2 
„            9             -  - 
„          16  - 
„          23             -  - 
„          30  - 
June  7 
14 

„          21              -  - 
„          28  - 
July          4              -  - 
„           11  - 
„          18             -  - 

3 
16 
9 
14 
16 
13 
17 
72 
53 
91 
143 
151 
159 
193 
199 
172 
157 
99 
93 
64 
47 
52 
47 
21 
15 
19 
7 
2 
5 

1,979 

4 
3 
2 
3 
2 
5 
30 
15 
21 
31 
36 
35 
44 
43 
34 
28 
14 
23 
19 
11 
11 
6 
4 

3 
1 

2 

434 

N.B.— In  this  table  the  "  deaths  "  refer  to  those  of  persons  who  were  attacked  in 
the  respective  weeks,  and  not  to  the  numbers  registered  weekly. 
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No.  in 
House 
Re- 
gister. 

16. 

—  oo(Mrt<e(5-*mtot-o>oJOCT'-i(MeoM<-*K5tct^toM«oooo>ooc  — '•-'<^1^-^^l^^m■*tomrtrt  m 

Tlemarks. 
15. 

Vaccinated  April  1.  Nil 
With  haemorrhage 

Petechia;  - 

Large  indurated  papules  - 
Small-pox  at  age  of  12  years  - 

Ee- 
vaccination 
Date. 
14. 

Apr.  2.  Nil 
Aged  14.  Nil 

Mar.  23 

Vaccinatior. 

No. 

of  Marks. 

1.3. 

3  foveate 
:ciuated 

jcinated 

3ciuated 

2  plain 
;ciuated 
2cinated 
2ciuated 
3cinated 

3cinated 

4  good 
;ciuated 
icinated 

1  good 
;cinated 

No  marks 
visible. 
;cinated 

No  marks 
;cinated 
;cinated 
4 

3  plain 

4  scars 

3  foveate 

4  foveate 

Date. 
12. 

Inf. 
Unvac 

Inf. 

Inf. 

Inf. 
Unvac 
At  8  yrs. 

Int. 

Inf. 
Unvac 

Inf.  1 

Inf. 
Unvac 
Unvac 
Unvai 
Unvac 

Inf.  1 

Inf. 

Inf. 

Inf. 
Unvac 

Inf. 

Inf. 
Unvac 
Unvac 

Inf  1 
Unvac 

Inf. 

Inf. 

Unvac 
Apr.  1 
Inf. 
Unvac 
Unvac 
Inf. 
Inf. 
Inf. 
Inf. 
Inf. 
Mar.  26 
10  days 
before. 
Inf. 

Date 

of 
Death. 

11. 

O                                                                                                                                                          —H                                     CO  O 

U  1  M  ^  1  1  1  1  1  1  1  i  1  1  1  1  1  1  1  1  1  1  ^  1  1  i  1    ^  .  1  1  1  1  1  1  1  1  1  1  1 

Result. 
10. 

o    .  d           .  o                                                                  .  c5                  -    .  d 

Type 

of  Attack. 

9. 

0  C  -.s  '^^  0  S  0  =  °  v§  °  °  °  °  °  °     °  vs  <^    S  °  °       -.s  °     0  <=  s  c     0  a  2  2  'i;:    U3  ^ 

Date  of 

Eemoval 
to 

Hospital. 
8. 

^  J  1  U-  1  1  1  1  U-  1  1  U-  1  1  1  U  1  M  U  1  U   1  1    U-  i  1  1  1 

<1            •«)              <)■<<            <(  <!;<^ 

M  «>l 

Onset. 
6. 
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§  10.  School  Infltjencb  as  a  Eactor  in  the  Spread  op  the  Disease. 

The  remarkable  outburst  of  the  small-pox  in  the  month  of  February  was,  as  has 
already  been  intimated,  due  to  the  fact  that  two  of  the  largest  public  elementary 
schools  in  Grloucester  became  centres  of  infection,  yiz.,  the  Widden  Street  Board 
School  and  St.  Luke's  School  in  New  Street.  Situated  in  opposite  quarters  of  the 
town,  where  cases  of  small-pox  had  already  occurred,  the  dissemination  of  the  disease 
in  these  neighbourhoods,  through  the  medium  of  the  school  children,  became  at  once 
strikingly  manifested. 

Widden  Street  Board  School. 

This  school  is  situated  between  Widden  Street,  Napier  Street,  and  Sinope  Street,  at 
the  northern  boundary  of  the  south  hamlet.  A.t  the  beginning  of  the  year  there  were 
on  the  books :  boys,  276 ;  girls,  276  ;  infants,  242. 

During  1895  five  of  the  children  attending  this  school  had  been  attacked  with 
small-pox,  but  there  is  no  ground  for  believing  that  they  were  infected  in  the  school. 
They  are:  boys  (No.  34),  girls  (Nos.  8,  25),  infants  (Nos.  10,  35). 

The  school  was  closed  by  order  of  the  Sanitary  Authority  on  Pebruary  21st,  there 
having  been  notified  several  cases  of  small-pox  amongst  the  children  attending  the 
infant  school.  Prom  the  commencement  of  the  year  until  the  7th  of  March, 
these  notifications  (of  children  the  first  to  be  attacked  in  their  respective  families) 
numbered  as  follows,  on  the  days  given  : — - 

Eebruary  15       -    1    February  19       -    8    February  25  -1 
„      16       -    3  „      20       -    6    March       7        -  1 

17  -    7  „      21       -    8    April        4        -  1 

18  -    4  „      22       -    5    1  not  notified  (No.  222). 
All  of  these  were  in  the  infant  school. 


Oases  of  Small-Pox  amongst  Children  attending  the  Widden  Street  Board  School 
(Infants),  notified  between  February  13th  and  March  7th,  1896. 


Eef  erence 
No. 

Last  Day 

Eeference 

Name. 

Age. 

Notification. 

Onset. 

of 
School 
Attendance 

Eesult. 

Otlier  Cases  in  House. 

to 

House  List. 

102 

R.  P. 

5 

Feb. 

13 

Feb. 

11 

Jan.  31 

D. 

Nos.  78,  108,  127 

47 

107 

A.  H. 

5 

15 

55 

12 

? 

70 

112 

W.  H. 

3 

16 

55 

14 

? 

D. 

74 

113 

A.  S. 

6 

16 

55 

13 

Feb.  12 

D. 

75 

116 

F.  M. 

5 

16 

55 

14 

? 

D. 

No.  238  ... 

77 

117 

W.  E. 

4 

17 

55 

14 

55 

12 

No.  224 

78 

119 

L.  D. 

5 

17 

5) 

15 

55 

13 

80 

120 

A.  H. 

17 

15 

12 

D. 

No.  1,845  - 

81 

5 

55 

55 

121 

W.  IL  A. 

5 

17 

55 

14 

55 

12 

No.  232  - 

82 

122 

A.  T. 

5 

17 

55 

14 

55 

14 

Nos.  216,  217 

83 

123 

A.  0. 

6 

17 

55 

15 

55 

13 

84 

124 

W.  0. 

5 

17 

55 

14 

55 

13 

D. 

85 

125 

G.  J. 

6 

18 

55 

14 

55 

13 

86 

128 
129 

R.  J. 
L.  J. 

7 
5 

18 
18 

55 
55 

13 
13 

5) 

55 

14 
14 

=} 

Nos.  647,  1,128-  -| 

87 
87 

130 

C.  M. 

6 

18 

55 

14 

5) 

14 

88 

132 

C.  L. 

5 

19 

55 

17 

? 

D. 

No.  267        -       .  - 

90 

131 

A. 

6 

19 

55 

14 

55 

14 

No.  247           -          - 1 

89 

133 

0.  N. 

3 

19 

55 

14 

55 

14 

=} 

89 

134 

E.  C. 

5 

19 

>> 

17 

55 

13 

D. 

91 

135 

F.  B. 

6 

19 

55 

16 

55 

13 

D. 

Nos.  234,  235,  236,  259, 
260,  265,  266, 268,  314, 
429. 

94 

138 

W.  W. 

5 

19 

55 

16 

55 

14 

95 

139 

A.  A. 

4 

» 

19 

55 

17 

55 

14 

D. 

Nos.  230,  567,  991,  993  - 

96 

142 

E.  B. 

6 

19 

55 

8 

55 

16 

No.  341  - 

97 

144 

B.  S. 

5 

j> 

20 

55 

14 

55 

14 

Nos.  241,  242,  257,  258  - 

98 

145 

S.  A. 

5 

5« 

20 

55 

18 

55 

13 

Nos.  245,  246,  351 

99 

146 

W.  K. 

5 

55 

20 

55 

15 

» 

12 

D. 

100 

148 

C.  T. 

5 

55 

:5 

20 

5> 

16 

? 

No.  1,214 

102 

151 

G.  B. 

5 

20 

55 

18 

? 

D. 

No.  152  ... 

105 

153 

J.  H. 

3 

5> 

20 

55 

14 

55 

14 

D. 

Nos.  274,  284  - 

106 

155 

J.  J. 

5 

55 

21 

55 

17 

55 

17 

D. 

Nos.  283,  1,956 

108 

156 

V.  E.  H. 

7 

55 

21 

>J 

16 

5) 

7 

D. 

Nos,  255,  256  - 

109 

No. 

Name. 

Age. 

Notification. 

Onset. 

of 
School 

XSl.  L  L   11  vl  a  11 C  > 

157 

A.  C. 

6 

Feb. 

21 

Feb. 

14 

Feb.  14 

158 

E.  B. 

6 

21 

14 

,5  14 

159 

W.  E.  T. 

5 

?> 

21 

17 

„  17 

161 

M.  H. 

6 

?? 

21 

19 

,5  19 

162 

A.  G. 

5 

55 

21 

55 

18 

? 

163 

V.  M. 

4 

J» 

21 

55 

17 

,5  '  17 

164 

D.  P. 

5 

J5 

22 

55 

16 

55  14 

165 

R.  P. 

5 

55 

22 

55 

18 

55  17 

166 

W.  R. 

5 

55 

22 

55 

17 

,5  14 

167 

W.  A. 

5 

55 

22 

55 

17 

5,  17 

171 

H.  S. 

5 

55 

22 

55 

18 

55  18 

183 

T.  E. 

6 

55 

25 

55 

19 

55  20 

222 

W.  C. 

4 

55 

14 

55  19 

293 

W.  G. 

6 

Mar. 

t 

5) 

5 

P 

839 

M.  L. 

6 

April 

4 

Mar. 

6 

5,  '  14 

Result. 


Other  Cases  in  House. 


D. 

D. 
D. 


D. 


D. 


No.  303- 

Nos.  291,  466,  479,  643, 
644. 


Nos.  575,  576,  737 
Nos.  243,  582,  583 
Nos.  414,  415 
Nos.  286,  584 
No.  278  - 

Nos.  440,  747,  873,  874  - 
Nos.  591,  83G 
No.  221  - 

No.  838 


Reference 
to 
House 
List. 


110 
111 
113 

114 
115 
116 
117 
118 
119 
120 
123 
131 
163 
198 
472 


Thus  47  children  attending  the  infant  school  at  Widden  Street  were  attacked  with 
small-pox  from  the  second  week  in  February  to  the  first  week  in  March ;  the  greater 
number  of  cases  being  notified  from,  the  16th  to  the  22nd  (inclusive)  viz.,  41.  In  46 
instances  the  child  was  the  first  member  of  its  family  to  be  attacked.  The  exception 
to  this  is  the  child  who  heads  the  list,  who  last  attended  the  school  on  January  31st, 
the  day  on  which  her  mother  (No.  78)  was  declared  to  be  suffering  from  small- 
pox. It  is  quite  possible  that  it  was  through  this  cliild  that  the  disease  was  introduced 
into  the  school.  She  died,  and  so  did  no  fewer  than  19  out  of  the  46  attacked 
subsequently.  The  case  mortality  amongst  the  children  in  this  infant  school  was, 
therefore,  44*4  per  cent.  In  the  44  households  to  which  these  children  (except 
(No.  102)  belonged,  65  cases  of  small-pox  subsequently  arose,  in  two  instances,  viz.. 
Houses  81  and  102,  after  a  long  interval — so  long  as  to  raise  doubts  whether  the  later 
case  was  directly  connected  with  the  initial  one.  It  may  be  remarked  that  tlie  111 
cases  of  small-pox  thereby  accounted  for  were  thus  distributed : — 


In  15  houses,  1  case    -  15     Initial,  15-7  deaths. 


12 

55 

2  cases 

-  24 

55 

12 

-    5  „ 

Later,  12 

-    2  deaths. 

8 

55 

3  „ 

-  24 

55 

9 

-    4  „ 

55 

15 

-         5  55 

4 

55 

4  „ 

-  16 

55 

5 

-    0  „ 

55 

11 

-    0  „ 

3 

55 

5  „ 

-  15 

55 

3 

-         1  5. 

55 

12 

-        1  5. 

1 

55 

■  6  „ 

-  6 

55 

1 

-        1  ,5 

55 

5 

-    2  „ 

1 

55 

11  ,5 

-  11 

55 

1 

-         1  5, 

55 

10 

-    3  „ 

44 

111 

46 

-  19 

65 

-  13 

It  will  be  observed  that  the  mortality  amongst  the  "later"  cases  in  the  houses 
infected  by  these  school  children  was  19*3  per  cent.,  whereas  amongst  the  children 
themselves  it  was  44*4  per  cent.  This  may  be  compared  with  the  age-incidence  of 
the  disease  in  these  households. 


Age. 

Initial. 

Later. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths, 

Under  1  year          -          -  - 
1  to  10  years         .          .  - 
10  to  30  „ 

30  and  over          -  - 

46 

19 

3 
24 
24 
14 

3 
6 
1 
3 

3 
70 
24 
14 

3 

25 
1 
3 

46 

19 

65 

13 

111 

oo 

P  4 


120 


All  the  children  attacked  were  unyaccinated,  and  the  vaccination  conditions  of 

the  65  persons  subsequently  falling  ill  in  the  houses  whence  they  came  was  as 
follows  : — 


Age. 

Vaccinated. 

UnTaccinated. 

"  Under"  Vaccination. 

"Alleged"  Vaccination. 

Cases. 

Deaths. 

Cases. 

1 

Dealhs. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year 

3 

3 

1  to  10  years 

24 

6 

1 

10  to  30  „ 

22 

1 

30  and  over 

12 

3 

1 

1 

1 

34 

3 

1 

28 

10 

1 

2 

One  of  the  teachers  (L.  W.,  No.  110)  in  the  infant  school  contracted  small-pox  at 
the  same  time  as  the  children,  her  case  being  notified  on  February  16.  .  . 

Of  the  teachers,  those  in  the  boys'  school  were  re-vaccinated  when  it  was  closed, 
except  one,  who  had  been  re-vaccinated  in  January ;  in  the  girls'  school,  seven 
re-vaccinated  in  January,  four  while  the  school  was  closed  ;  in  the  infants'  school,  six 
re -vaccinated  in  January,  two  in  Pebruary.  The  teacher  attacked  with  small-pox 
had  not  been  re-vaccinated. 

St.  Luke's  School  {New  Street). 

This  school  is  situated  at  the  western  extremity  of  New  Street,  in  which  there  had 
been  two  houses  invaded  by  small-pox  in  January.  This  street  was  destined  to  be 
one  of  the  chief  foci  of  the  disease,  and  the  school  children  were  doubtless  largely 
the  source  whereby  it  was  infected. 

None  of  the  teachers  in  this  school  were  attacked  with  small-pox. 


Gases  of  Small-Pox  amongst  Children  attending  St.  Luke's  School  (New  Street) 
notified  between  February  24th  and  March  16th,  1896. 


Reference 
No. 

Name. 

Age. 

Notification. 

Onset. 

Last  Day 
of  School 
Attendance. 

Eesult. 

Other  Cases  in  House. 

Reference 
to  House 
List. 

BOTS. 

289 

F.  M. 

12 

Mar. 

7 

Mar. 

1 

Feb.  28 

Nos.  534,  624,  665,  666  - 

195 

359 

H.  H. 

6 

r> 

11 

55 

8 

„  28 

Nos.  720,  786 

237 

396 

H.  D. 

8 

13 

55 
5' 

7 

„  28 

Nos.  716,  718,  719 

266 

444 

T.  B. 

11 

5J 

15 

13 

55  28 

Nos.  728,  731  ^ 

293 

GiBLS.  - 

366 

L.  T. 

8 

Mar. 

11 

Mar. 

7 

Feb.  28 

No.  662 

242 

[455 

M.  G. 

6 

?> 

16 

55 

14 

,5  28 

Nos.  454,  456,  457 

299 

Infants. 

174 

L.  K. 

5 

Feb. 

24 

Feb. 

19 

Feb.  20 

D. 

Nos.  820,  827,  1142,  1247 

125 

176 

C.  W. 

5 

5> 

24 

55 

19 

,5  20 

D. 

126 

178 

W.  H. 

6 

J5 

24 

55 

20 

„  21 

D. 

127 

182 

A.  H. 

3 

5J 

25 

55 

23 

„  21 

130 

185 

0.  B. 

4 

5) 

25 

55 

19 

,,  19 

No.  318 

132 

186 

F.  B. 

3 

25 

55 

19 

,5  21 

D. 

No.  301  ... 

133 

188 

F.  B. 

4 

26 

55 

19 

„  21 

♦D. 

135 

189 

T.  E. 

5 

55 

26 

55 

20 

„  21 

D. 

Nos.  323,  324,  325,  327, 

136 

400,  401. 

190 

E.  S.. 

5 

55 
55 

26 

55 

20 

„  21 

D. 

137 

191 

K.  W. 

4 

26 

55 

23 

55  21 

No.  390 

138 

192 

W.  H. 

5 

55 

26 

55 

24 

55  21 

D. 

139 

193 

R.  N. 

4 

55 

26 

55 

18 

55  21 

D. 

Nos.  364,  365,  384,  413, 

140 

693,  694,  1161. 

194 

E.  G. 

3 

55 

27 

55 

24 

,5  21 

D. 

Nos.  340,  354,  791 

142 

195 

W.  S. 

3 

55 

27 

5) 

22 

55  21 

Nos.  378,  380,  382,  1121 

143 

Refereiice 
No. 

Name. 

Age. 

Notificdtiou. 

Onset. 

Last  Day 
or  iScnooJ 

Kesuiti 

Other  Cases  in  House. 

Reference 
to  House 

List. 

19*7 

L.  B. 

5 

Feb. 

26 

Peb. 

19 

Feb.  21 

D. 

141 

198 

W.  C. 

4 

)5 

27 

21 

21 

55 

D. 

144 

A.  C. 

5 

J> 

27 

20 

? 

Nos  355  319  437.  673  - 

146 

201 

E.  C. 

4 

)> 

27 

5J 

22 

5  21 

D. 

No.  199 

145 

204 

A.  C. 

5 

5) 

28 

;5 

25 

21 

D. 

Nos.  422,  423 

149 

207 

S.  A. 

6 

)> 

28 

)5 

21 

11  21 

D. 

Nos.  421,  439 

152 

208 

G.  S. 

3 

« 

28 

)5 

25 

"  21 

153 

211 

L.  S. 

5 

?> 

28 

)> 

25 

17 

155 

212 

F.  E. 

4 

)> 

28 

5> 

24 

26 

D. 

No.  403 

156 

215 

L.  C. 

6 

)) 

29 

5J 

22 

,'  24 

D. 

Nos.  498,  499  -' 

159 

219 

E.  W. 

4 

>) 

29 

»J 

26 

55       2  6 

D. 

Nos.  698,  953,  954 

161 

220 

A.  M. 

3 

11 

29 

25 

">  14 

162 

225 
226 

I.  H. 
G.  H. 

4 
.  6 

Mar. 

5) 

1 
1 

5> 

55 

25 
25 

"  21 
"  26 

D.  1 

J 

No.  528       -  - 

165 

229 

M.  S. 

4 

)) 

2 

55 

27 

I  27 

No.  446         -       -  - 

168 

237 

E.  N. 

4 

)> 

2 

55 

27 

55       2  4 

Nos.  462,  463,  464,  721, 
758. 

170 

240 

L.  H. 

7 

5? 

3 

Mar. 

1 

.,  28 

N(.s.  480,  856 

171 

269 

A.  R. 

4 

JJ 

6 

Feb. 

26 

5,  26 

Nos.  552,  1169 

181 

304 

L.  M. 

4 

)> 

8 

Mar. 

6 

„  27 

Nos.  328,  329 

207 

450 

P.  P. 

7 

J) 

16 

55 

13 

,5  24 

Nos.  752,  916,  955 

297 

Thus,  between  the  dates  February  24th  aud  March  16th,  there  were  attacked 
40  children  in  this  school  (boys  4,  girls  2,  infants  S4).  Prior  to  this  time  there  had 
been  one  case  among  the  boys,  viz.,  W.  B.,  aged  9  (No.  180),  whose  illness  was 
notified  on  Pebmary  25th,  and  who  came  from  an  infected  house  (No.  58).  Amongst 
the  girls  there  had  been  two  cases,  viz.,  P.  L.,  aged  8  (No.  42),  notified  on  January  9th ; 
she  came  from  house  No.  29,  and  was  taken  ill,  together  with  her  mother  (No.  41), 
A  third  case  (No.  61)  was  notified  from  this  house  on  January  21st.  The  other  child 
in  the  girls'  school  was  Gr.  P.,  aged  9  (No.  87),  notified  on  Pebruary  3rd  ;  two  other 
cases  subsequently  arose  in  her  house  (No.  5i),  viz.,  M.  P.,  aged  40  (No.  140)  and 
E.  B.,  aged  25  (No.  141),  both  notified  on  Pebruary  19th,  There  do  not  appear  to 
have  been  any  cases  amongst  the  infants  prior  to  Pebruary  24th. 

The  school  was  closed  hj  order  of  the  Sanitary  Authority  on  Pebruary  28th , 
The  fatalities  were  confined  to  those  attacked  amongst  the  infants,  of  whom  19  out 
of  34  died,  a  case-mortality  of  55*8  per  cent. 

In  the  39  households  to  which  these  children  belonged  72  cases  of  small-pox 
subsequently  arose,  of  whom  16  died,  a  case-mortality  of  22-2  per  cent. 
The  107  cases  were  distributed  in  houses  as  follows  : — 


in  11  houses,  1  case 
„     2  cases 
„  3 


■/ 
9 
5 
4 
1 
1 
1 

39 


4 
5 
6 
7 

8 


11 
14 
27 
20 
20 
6 
7 


Initial,  II 
„  7 
„  10 
„  5 
„  4 
„  1 
„  I 
1 


7  deaths. 

3  „ 

4  „ 
2  „ 
1  „ 

0  „ 

1  „ 
1  „ 


Later, 


7 

17 
15 
16 
5 
6 
7 


3  deaths. 
3 
3 
3 
2 
2 
0 


113 


40    -  19 


73    -  16 


Classified  according  to  age  these  cases  are  distributed  : — 


Age. 

Initial. 

Later. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year         .          -  - 

1  to  10  years      -  - 

10  to  30  „ 

30  and  over  - 

38 
2 

19 

9 
31 
18 
15 

7 
5 
2 
2 

9 
69 
20 
15 

7 
24 
2 
2 

40 

19 

73 

16 

113 

35 

/  950CO, 


122 


Of  the  40  cliildreii,  38  were  unvaecinated,  one  (No.  44di,  aged  11)  vaecmated,  and 
one  (No.  201,  aged  4)  was  "  under  "  vaccination.    Of  the  73  subsequent  cases  : — 


Vaccinated. 

Unvaccinated. 

"  Under  "  Vaccination. 

Age. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year        -          .  . 

1  to  10  years     -  - 

10  to  30  „ 

'60  and  over  - 

17 
14 

2 
1 

8 
26 
1 
1 

6 

4 

1 

1 

5 

1 
1 

31 

3 

36 

11 

6 

2 

Board  Schools,  Tredworth  Road. 

These  schools  are  large,  commodious,  and  of  comparatively  recent  construction, 
situated  at  the  junction  of  the  main  Tredworth  B-oad  and  High  Street. 

There  is  less  to  support  the  view  that  the  children  attending  this  school  were 
infected  there  than  in  the  case  of  the  Widden  Street  and  New  Street  Schools ;  hut  it 
will  be  seen  from  the  annexed  list  that  several  were  attacked  whilst  in  attendance,  or 
shortly  aftei*  the  schools  were  closed.  In  each  instance  only  those  children  are 
indicated  who  were  the  first  to  be  attacked  in  their  families.  There  were  several 
others  amongst  those  attending  the  school  who  were  obviously  infected  at  their  own 
homes,  and  it  is  not  unlikely  that  some  of  these  may  have  imported  the  disease  into  the 
school. 

A  pupil  teacher  (L.  P.  E-.,  No.  1,054)  at  this  school  was  attacked  by  small-pox 
on  April  3rd,  i.e.,  14  days  from  the  date  at  which  the  school  was  closed. 


Cases  of  Small-Pox  amongst  Children  attending  Tredworth  Road  Board  Schools, 
notified  between  Pebruary  25th  and  March  31st,  1896. 


Eeference 
No. 

Name. 

Sex. 

Age. 

Notification. 

Onset. 

Last  Day 
of 
School 
Attendance. 

Result. 

Other  Cases  in  House. 

Reference 
to 

House  List. 

BOT  . 

459 

D.  C. 

M. 

6 

Mar. 

16 

Mar. 

12 

Mar.  12 

D. 

Nos.  73S,  776,  777,  796 

301 

495 

L.  B. 

M. 

7 

17 

12 

„  13 

Nos.   892,    893,  894, 

324 

1,123. 

787 

B.  M. 

M. 

9 

?j 

30 

22 

? 

Nos.  789,  790,  792,  831 

452 

Girls. 

407 

Y.  B. 

F. 

5 

jj 

13 

9 

Mar.  9 

No.  686 

271 

529 

E.  P. 

F. 

8 

»5 

19 

5? 

13 

„  6 

Nos.  842,  1,369  - 

342 

578 

B.  T. 

F. 

9 

»J 

21 

5? 

14 

? 

Nos.  882,  1,079,  1,080- 

369 

677 

E.  H. 

F. 

11 

!J 

26 

?> 

22 

? 

Nos.  733,  1,249  - 

371 

681 

F.  A. 

F. 

6 

J? 

26 

» 

24 

? 

D. 

408 

683 

B.  A. 

F. 

7 

>J 

26 

23 

? 

Nos.  692,  1,11],  1,184, 

409 

1,185,  1,270,  1,331. 

i  684 

C.  P. 

F. 

7 

5' 

26 

23 

? 

D. 

Nos.  1,145,  1,266 

410 

1  702 

A.  S'. 

F. 

8 

27 

23 

? 

416 

712 

E.  B, 

F. 

7 

)) 

27 

25 

? 

Nos.  1,053,1,151,1,159 

420 

1,524. 

746 

G.  S. 

F. 

6 

5? 

29 

5J 

25 

? 

D. 

Nos.  1,146,  1,252 

429 

778 

C.  P. 

F. 

7 

30 

>» 

22 

? 

446 

"814 

R.  H. 

F. 

10 

31 

!J 

28 

? 

Nos.  1,271,  1,581,  1,582 

466 

Infants. 

181 

H.  S. 

M. 

3 

Feb. 

25 

Feb. 

23 

Feb.  24 

Nos.  346,  451,  452,  672 

129 

288 

A.  S. 

M. 

4 

Mar. 

7 

Mar. 

5 

Mar.  6 

D. 

Nos.  537,  538,  539, 540, 

194 

541,  542,  585,  669. 

305 

E.  J. 

F. 

3 

8 

2 

? 

D. 

208 

482 

A.M. 

M. 

4 

!> 

17 

12 

„  ■  13 

314 

489 

A.  J. 

F. 

6 

17 

13 

? 

321 

518 

K.  K. 

F. 

6 

» 

19 

12 

„  '  12 

D. 

Nos.  868,  871,  1,089  - 

337 

_  _774 

L.  M. 

F. 

5 

30 

26 

Nos.    536,    840,  917, 

444 

1,226,  1,227. 
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Thus,  from  February  25tli  to  March  31st,  there  were  (apparently)  attacked  in 
this  school  22  children  (boys,  3 ;  girls,  12;  infants,  7). 

The  school  was  closed  by  order  of  the  Sanitary  Authority  on  March  20th. 

The  deaths  were  8  in  number  (boys,  1 ;  girls,  3  ;  infants,  4),  a  case  mortality  of 
36  •  3  per  cent. 

In  the  22  households  to  which  these  children  belonged,  57  cases  of  small-pox 
subsequently  arose,  of  which  13  died,  a  case  mortality  of  22  8  per  cent. 


The  total  (79)  cases  were  distributed  in  houses  as  follows  : — 


n  6  houses,  1  case 

-  6 

Initial,  6 

-    2  deaths. 

1 

2  cases  -  2 

„  1 

-    0  „ 

Later, 

1 

-  0 

»> 

3  „ 

-  12 

„     4  • 

-    2  „ 

55 

8 

-  1 

3 

5> 

4  „ 

-  12 

„  3 

■    1  „ 

»» 

9 

-  2 

5 

?» 

6  „ 

-  25 

„  5 

■    1  „ 

?» 

20 

-  4 

1 

5? 

6  „ 

-  6 

„  1 

■    1  „ 

5? 

5 

-  1 

1 

7  „ 

-  7 

„     1  ■ 

•    0  „ 

J? 

6 

-  1 

1 

9  „ 

-  9 

„     1  ■ 

■    1  „ 

?5 

8 

-  4 

22 

~79 

22  - 

8 

57 

-  13 

Classified  according  to  age  : — 


Age. 

Initial. 

Later. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year        -          -  - 
1  to  10  years 

10  to  30  „           -  - 
30  and  over       -  - 

20 
2 

8 

5 
19 
13 
20 

3 
7 
1 
2 

5 
39 
15 
20 

3 
15 
1 

2 

22 

8 

57 

13 

79 

21 

Of  the  22  children,  two  were  vaccinated,  19  unvaccinated,  and  one  was  "  under  *' 
vaccination  when  attacked.    Of  the  57  "  later  "  cases  there  were  : — 


Vaccinated. 

Unvaccinated. 

"  Under" 

Total. 

Vaccination. 

Age. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year 

5 

3 

5 

3 

1  to  10  years    -          -  - 

3 

12 

6 

4 

1 

19 

7 

10  to  30  „ 

13 

1 

13 

1 

30  and  over      -           -  - 

19 

2 

I 

20 

2 

35 

3 

18 

9 

4 

1 

57 

13 

I  Board  Schools,  Linden  Road. 

These  are  large,  handsome  buildings  standing  on  open  ground  to  the  south  of  the 
citv,  and  adjoining  the  site  of  the  Infectious  Diseases  Hospital. 

In  the  course  of  the  epidemic  many  of  the  pupils  were  attacked  with  small-pox ; 
but  amongst  those  primarily  infected,  and  within  a  period  which  might  cause  their 
possible  infection  at  the  school,  only  12  can  be  named, 

Q  2 
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Cases  of  Small-Pox  amongst  Children  attending  the  Linden  Road  Board  School, 
notified  between  Pebruary  7th  and  March  31st,  1896. 


[xv6ter6nc8 
■  No. 

Name. 

Sex. 

Age. 

Notification. 

Onset. 

Last  Day 
of 
School 
Attendance. 

Kesult. 

Other  Cases  in  House. 

Reference 
to 

1-4 /Ml  CO 

XlUUoc 

List. 

1 

Mixed. 

96 

11.  M. 

M. 

7 

Feb.  7 

Feb.  2 

Jan.  31 



Nos.  492,  493, 494, 

64 

501,  1,094. 

218 

W.  K. 

M. 

8 

»  29 

16 

Feb.  28 



160 

250 

E.  V. 

F. 

7 

Mar.  4 

Mar.  1 

,,  26 



175 

280 

A.  L. 

M. 

8 

„  6 

„  3 

Mar.  2 

D. 

Nos.  511,  512,  513, 

189 

515. 

316 

W.  H.  P. 

M. 

8 

„  9 

„  3 

„  4 

— 

No.  648  - 

216 

411 

T.  E. 

M. 

l-r 
1 

13 

11 

Feb.  21 

Nos.  543,  793 

275 

616 

G.  W. 

F. 

12 

„  23 

„  /J 

iviar.  lo 

— 

Nos.  618,  867,  963, 

389 

964,  965. 

757 

yj.  n. 

M. 

1  o 
1/ 

„  29 

„  28 

»  10 

JNos.  1,143,  1,144, 

434 

1,251,  1'2§§. 

795  • 

G.  L. 

F. 

8 

„  31 

„  26 

„  6 

— 

No.  798  - 

454 

812 

K.  L. 

F. 

9 

„  31 

„  28 

„  13 

— . 

Nos.   §43,^  1,175, 

464 

1,176,  1,289, 

1,290. 

Inf^ 

LNTS, 

484 

A.  P. 

M. 

4 

Mar.  17 

Mar.  4 

Mar.  4 

D. 

Nos.  642,  649, 650, 

316 

&2g,  830. 

640 

T.  P. 

M. 

5 

„  24 

„  18 

Feb.  28 

Nos.  641,  736,  832, 

397 

833. 

In  addition  to  the  foregoing  there  was  notified  on  February  19th  the  case  of  A.G., 
aged  14  (No.  137.),  living  at  the  school.  She  may  have  been  infected  by  No.  96,  and 
possibly  was  herself  the  source  of  infection  of  Nos.  250  and  316.  Her  attack  was 
an  extremely  mild  one. 

It  will  be  seen  that  the  cases  notified  amongst  children  attending  this  school 
between  February  7th  and  March  31st  were  12  in  number,  but  this  does  not  include 
several  others  who  were  not  the  first  to  fall  ill  in  their  homes. 

The  school  was  closed  by  order  of  the  Sanitary  Authority  on  March  13th. 

There  were  two  deaths,  a  case  mortality  of  16'6  per  cent. 

In  the  12  households  to  which  these  children  belonged  there  arose  36  cases 
subsequently,  of  whom  nine  died,  or  25  per  cent. 

The  48  cases  were  distributed  as  follows : — 

Initial, 


In  2  houses,  1  case 

2  2  ,, 

1  5J  3  !5 

3  ,,  5  ,, 

4  ,,     6  „ 


-  2 

-  4 

-  3 

-  15 

-  24 


2 
2 
1 

3 

4 


0  death. 
0  „ 

0  „ 

1  „ 
1  „ 


Later,  2 
„  2 
„  12 
«  20 


0  deaths. 
0  „ 
6  „ 
3  „ 


12  48 

12 

2 

36    -  9 

Classified  according  to  age 

Age. 

Initial. 

Later. 

All. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year       -          .  - 
1  to  10  years  -          -          -  - 
10  to  30    „                    -  - 
30  and  over  -          -          -  - 

10 
2 

2 

2 
23 
7 

4 

2 
6 
1 

2 
33 
9 
4 

2 
8 
1 

12 

2 

36 

9 

48 

11 
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Of  the  12  children,  two  were  vaccinated,  10  unvaccinated,  whilst  the  36  others 
were  : — 


Age. 

Vaccinated  and 
Alleged. 

Unvaccinated. 

"  Under  "  Vaccination. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year 

1 

1 

1 

1 

2 

2 

1  to  10  years    -          -  - 

5 

15 

5 

3 

1 

23 

6 

10  to  30  „ 

6 

1 

1 

7 

1 

30  and  over     -  - 

4 

4 

15 

1 

16 

6 

5 

2 

36 

9 

By  croft  Street  Schools  {Wesley  an). 
These  schools,  n^hich  are  not  board  schools,  are  situated  at  the  junction  of  Rycroft 
and  Conduit  Streets. 

There  were  many  cases  of  small-pox  amongst  the  children  or  in  tlieir  hom_es,  but  in 
only  nine  instances  were  these  children  the  first  of  their  families  to  be  attacked  during 
the  period  when  they  might  reasonably  be  supposed  to  have  been  infected  at  the  school. 

No  teacher  contracted  the  disease. 

Oases  of  Small-Pox  amongst  Children  attending  the  Rycroft  Street  Schools, 
notified  between  February  28th  and  March  25th,  1896. 


Eeference 
No. 


Name. 


Sex. 


Age. 


Notification. 


Onset. 


Last  Day 
of 
School 
Attendance. 


Result. 


Other  Cases  in  House. 


Reference 
to 
House 
List. 


233 
487 
507 

589 
663 


206 

248 
376 
606 


J.  G. 
G.  0. 
A.  P. 

C.  D. 
E.  B. 


A.  C. 

P.  W. 
V.  P. 
M.  B. 


M. 
F. 
M. 

F. 
F. 


M. 

M. 
F. 

F. 


11 

9 
12 

10 
10 


Mar.  2 
17 
„  18 

„  21 

„  25 


Feb.  28 
Mar.  4 
„  23 


Mixed. 


Feb.  28 
Mar.  12 
„  15 

„  18 

OQ 

11 


Feb.  20 
Mar.  9 
„  9 

„  9 
.,  9 


Infants. 
Feb.  25 


„  29 
Mar.  1 
„  20 


Feb. 28 
? 

Mar.  9 


D. 


D. 


D. 
1). 


Nos.  760,900,901, 
902. 

No.  664  - 


Nos.  310,  335,339, 
424,  425,  426. 


Nos.  605,  697,  708 


169 
319 
332 

372 
40S 


151 

173 
252 
383 


Trom  February  28th  to  March  25th  there  were  notified  nine  cases  (primary)  of 
small-pox  amongst  children  in  this  school  (mixed  class  5,  infants  4).  There  were  four 
deaths  (mixed  1,  infants  3)  a  case  mortality  of        per  cent. 

The  school  was  closed  by  order  of  the  Sanitary  Authority  on  March  9th,  Iience  it  is 
improbable  for  at  least  three  of  the  above  children  to  have  contracted  the  disease  at 
the  school,  if  indeed  any  of  them  did  ;  there  is  no  evidence  on  the  point. 

In  the   nine   households   to   which   these  children 
subsequently  occurred,  seven  being  fatal,  or  50  per  cent. 

The  23  cases  were  thus  distributed  : — 


belonged 


14s   other  cases 


In 


5 

houses,  1  case 

-  5 

1 

-  2 

1 

-  4> 

1 

-  5 

1 

-  7 

9 

2S 

Initial, 


5  ■ 

I 

1 

1 

1 

9 


1  death. 
1  „ 
1  „ 

0  „ 

1  „ 


Later 


1 

3 

4> 
6 

IT 


I  death. 

0  „ 

1  „ 

5 


126 


Classified  according  to  age  : — 


Age. 

Initial 

Later. 

All. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year 
1  to  iO  years  - 

30  and  over  - 

5 
4 

3 
1 

8 
2 

4 

4 
1 

2 

13 

6 
4 

7 
2 

9 

4 

14 

7 

23 

11 

Of  the  nine  children,  seven  were  nnvaccinated,  and  two  were  "  under  "  -vaccination 
when  attacked,  whilst  the  14  "  later  "  cases  were  thus  distributed. 


Age. 

Vaccinated. 

Un-vaccinated. 

Cases. 

Deaths. 

Cases. 

Deaths. 

1  to  1 0  years 

8 

4 

10  to  30     „          -  - 

2 

1 

30  and  over 

4 

2 

4 

2 

10 

5 

Summarising  these  data,  in  order  to  arrive  at  an  approximate  idea  of  the  extent  to 
which  school  infection  was  responsible  for  the  spread  of  the  disease,  it  appears  that 
during  a  period  of  7  weeks  and  3  days,  i.e.,  52  days,  ending  March  31st,  during  M^hich 
the  total  number  of  cases  notified  amounted  to  415,  there  were  126  proceeding  from 
these  schools  who  (with  more  or  less  presumption)  may  be  assumed  to  have  been 
infected  tlierein. 

These  415  cases  came  from  398  houses,  in  which  469  cases  subsequently  arose. 

The  126  children  came  from  123  houses,  in  which  231  cases  subsequently  arose. 

So  that  of  a  total  of  984  persons  attacked  there  were  357,  or  36' 2  per  cent.,  who 
may  have  been  directly  or  indirectly  infected  through  children  attending  the 
elementary  schools. 

Th(j  subjoined  tabular  statements  embody  the  facts  from  which  this  inference  is 
drawn.  The  figures  are,  however,  only  approximate,  as  they  are  based  Ion  the  dates 
of  Qiotification,  and  not  of  the  first  appearance  of  small-pox  in  the  house. 


Houses  invaded  by  Small-pox. 


Initial  Cases  in 
Children  attending 
School . 

Feb.  9 
to  15. 

Feb.  15 
to  22. 

Feb.  23 
to  29. 

Mar.  1 
to  7. 

Mar.  8 
to  1-1. 

Mar.  15 
to  21. 

Mar.  22 
to  28. 

Mar.  29 
to  31. 

Total. 

Widden  Street 

1 

39 

2 

2 

44 

St.  Luke's  - 

26 

(; 

4 

3 

39 

Tredworth 

1 

1 

7 

6 

5 

22 

Linden  Bead 

1 

2 

2 

1 

2 

3 

11 

Eyecroft 

1 

2 

1 

3 

2 

9 

1 

39 

31 

13 

9 

14 

10 

8 

125 

Other  sources 

3 

13 

10 

23 

68 

7] 

43 

37 

273 

Total  - 

4 

52 

41 

41 

77 

85 

53 

45 

398 

127 


Attacked  by  Small-pox. 


Cases  in 

J:  eD.  y 

JSGu.  JLO 

jj  eo. 

iviai.  i 

iViar,  o 

TV/To  i«    1  ^ 

iviar,  zj 

Mar. 

Total. 

Children  attending 
School. 

to  15. 

to  22. 

to  29. 

to  7. 

to  14. 

to  21. 

to  28. 

to  31. 

Initial. 

Wicluen  street 

1 

J. 

42 

2 

9 

St.  Luke's  - 

26 

7 

4 

3 

40 

Tredworth 

1 

1 

2 

6 

5 

oo 

Linden  Road 

1 

2 

2 

1 

2 

3 

11 

Rvecroft 

1 

2 

1 

3 

2 

9 

1 

42 

31 

14 

9 

14 

10 

8 

129 

Other  sources 

3 

12 

10 

28 

68 

74 

49 

42 

286 

Total  - 

4 

54 

41 

42 

77 

88 

59 

50 

415 

Latee. 

VV  lilUcIl  OLltJtJL  • 

fiT 

3 

1 

oo 

St.  Luke's  - 

— 

42 

15 

8 

8 

73 

Tredworth 

4 

8 

1 

16 

J4 

14 

57 

Linden  Eoad 

4 

3 

5 

9 

10 

31 

Ryecroft 

6 

3 

4 

1 

14 

61 

55 

28 

15 

33 

24 

24 

240 

Other  sources 

3 

14 

4 

13 

81 

62 

34 

18 

229 

Total  - 

3 

75 

59 

41 

96 

95 

58 

42 

469 

Lastly,  the  marked  preponderance  of  children  attacked  during  this  period  is 
obviously  due  to  this  invasion  of  the  schools.  Por  of  the  415  "  initial"  cases  notified, 
160  were  in  subjects  between  1  and  10  years  of  age,  of  whom  116  were  apparently 
infected  at  school.  Indeed,  of  the  98  subjects  in  this  age-period,  whose  attacks  were 
notified  in  the  five  weeks,  February  9th  to  March  14th,  no  fewer  than  91  were  these 
school  children. 

Isolated  cases  also  occurred  amongst  the  children  attending  other  of  the  public 
elementary  schools  of  the  city  prior  to  the  date  of  their  being  closed.  The  following 
is  a  list,  kindly  furnished  by  Mr.  P.  B.  Cooke,  assistant  clerk  to  the  school  board,  of 
these  schools,  and  the  dates  of  their  closure : — 

1,  Widden  Street  -  -  -     Closed  February  21. 


2. 

St.  James's 

jj 

55 

28. 

3. 

St.  Luke's 

j> 

28. 

4. 

Hyecroft  - 

5J 

March 

6. 

5. 

Linden  Road 

95 

55 

13. 

6. 

British 

J5 

55 

13. 

7. 

St.  Michael's  - 

J5 

55 

13. 

8. 

Northgate  (Wesleyan) 

55 

55 

20. 

9. 

Tredworth 

55 

55 

20. 

10. 

Deacon  Street 

55 

April 

1. 

11. 

National 

55 

55 

1. 

12. 

St.  Peter's  (Roman  Catholic) 
St.  Catharine's  - 

55 

55 

1. 

13. 

~  55 

55 

1. 

14. 

St.  Mark's 

55 

55 

1. 

15. 

St.  Mary  de  Lode 

55 

55 

1. 

All  of  these  schools  were  re-opened  on  June  1st. 
As  regards  the  manner  in  which  the  Widden  Street  and  St.  Luke's  schools 
became  infected,  there  can  onlv  be  made  suggestions  in  the  absence  of  positive  proof. 
Thus:~ 

(a.)  A  child  attended  the  infant  school  of  Widden  Street  on  January  31st,  the  day 
on  which  its  mother  (No.  78)  was  removed  to  hospital  suffering  from 
small-pox.  This  or  analogous  methods  of  transference  of  the  contagion 
seems  the  most  probable  suggestion. 
__{6.)  Classes  for  pupil  teachers  of  the  various  elementary  public  s^chools  are  held  in 
the  evening  at  Widden  Street ;  and  it  is  possible  that  the  contagion  was 
introduced  by  that  medium. 


1S§ 


(c.)  Or  Sundays  the  sckools  ai-e  handed  0v6r  to  5thers^  and  the  children  attending 
these  Sunday  schools  include  many  who  are  not  in  daily  attendance.  It  is 
possible  that  the  contagion  was  introduced  through  one  or  other  of  them. 

It  is  difficult  after  the  lapse  of  two  months  to  trace  out  the  links  of  infection ;  one 
thing,  however^  is  certain,  that  the  current  belief  that  the  infant  school  at  Widden. 
Street  was  infected  through  one  of  the  teachers  contracting  small-pox  is  not  correct, 
since  she  was  takea  ill  at  the  same  time  as  the  children  were.  Nor  is  there  anything 
to  substantiate  another  suggestion,  as  to  the  introduction  of  the  disease  by  persons 
employed  at  the  schools. 

After  all,  with  small- pox  prevalent  iu  the  vicinity,  and  amongst  the  houses  from 
which  the  children  came,  it  is  not  surprising  that  the  schools  were  infected.  It 
would  indeed  have  been  more  remarkable  had  they  escaped  such  infection,  under  the 
special  circumstances  of  this  outbreak. 

§  11.  Hospital  Isolation. 

Throughout  the  30  weeks  of  1895,  and  until  the  third  week  in  February  1896, 
practically  every  case  of  small-pox  was  removed  to  the  Stroud  Hoad  Hospital  on  the 
day  that  it  was  notified  to  the  authorities.  There  are  a  few  cases  which  were  not 
known  at  the  time  that  were  not  so  removed.  But  from  this  date  onwards,  and  with 
increasing  numbers  throughout  the  ensuing  weeks,  cases  had  to  be  left  at  their  homes, 
whilst,  when  in  the  month  of  April,  the  hospital  accommodation  had  been  extended 
so  that  it  would  have  been  possible  to  have  isolated  every  case,  the  majority  declined 
to  be  removed,  some  of  ihem  requiring  to  be  compelled  by  magistrates'  orders,  others 
resisting  the  execution  of  the  law.  This  reluctance  to  eater  the  hospital  was  owing 
partly  to  the  heavy  mortality  which  had  occurred  there  during  the  time  Avhen  it  was 
full  of  children  attacked  in  February,  and  partly  to  the  preference  of  the  people 
to  be  treated  "  hydropathically,''  even  to  the  extent  of  resistance  to  magisterial 
authority. 

The  following  table  (and  Plate  IV.)  gives  the  numbers  removed  throughout  the 
epidemic,  arranged  in  the  weeks  in  which  they  were  attacked,  the  deaths  referring 
to  those  occurring  amongst  these  cases  : — 


Date. 


June  1895  to  Janaary  4,  1896 
Weekending  January  11 

„       „      February  1  - 

jj       »  »        22  - 

jj       j5  "        29  - 

„       „       March  7 
14 

J>  55  55  21 

)J  5»  5»  28 

April  4 

JJ       JJ  JJ    25  - 

„       „       May  2 

JJ       JJ         JJ    ^  " 
JJ       JJ         )>  1^ 
sj       JJ         JJ    23  - 
JJ       JJ         j>  30 
„       „       June  7 
14 

JJ       JJ  )j 

91  - 

JJ         JJ  JJ  -"^ 

>j       JJ         JJ  28 
„       „       July  4  - 

j>       JJ         JJ  ll 
JJ       »j  18  - 


Removal  to  Hospital. 

Eemained  at  Home. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

28 

2 

5 

2 

33 

4 

15 

4 

1 

16 

4 

9 

3 

9 

3 

14 

2 

14 

2 

16 

,  a 

16 

3  - 

10 

2 

3 

13 

2 

15 

5 

2 

17 

5 

57 

27 

15 

3 

72 

30 

40 

15 

13 

53 

15 

60 

16 

31 

5 

91 

21 

58 

13 

85 

18 

143 

36 

40 

15 

105 

21 

151 

35 

28- 

5 

131 

30 

159 

35 

45 

13 

148 

31 

193 

44 

52 

17 

147 

26 

199 

43 

66 

19 

106 

15 

172 

34 

40 

9 

117 

19 

157 

28 

24 

4 

75 

10 

99 

14 

19 

3 

74 

20 

93 

23 

9 

7 

55 

12 

64 

19 

5- 

3 

42 

8 

47 

11 

10 

4 

42 

7 

52 

11 

12 

2 

35 

4 

47 

10 

11 

4 

21 

4 

7 

8 

15 

7 

2 

12 

1 

19 

3 

4 

1 

3 

7 

1 

1 

1 

2 

5 

2 

5 

2 

712 

198 

1,267 

236 

1,979 

434 
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There  were  thus  removed  to  hospital,  712  persons,  of  whom.  198  died,  a  mortality 
of  27*8  per  cent. 

There  remained  under  treatment  in  their  homes  1,267,  of  whom  236  died,  a 
mortality  of  18"6  per  cent. 

It  often  happened  in  the  course  of  the  epidemic  that  only  some  of  those  attacked 
in  a  household  could  he  isolated,  and  in  many  instances  those  were  not  the  first  cases 
to  arise  in  the  house.  Without  complicating  the  qaestion  by  referring  to  all  such 
instances,  it  may  suffice  to  say  that  there  were  425  households  from  which  the  initial 
cases  of  small-pox  were  sent  to  hospital.  In  164  of  these  houses  352  additional 
cases  occurred.  Hence  there  were  iu  the  houses  from  which  the  earliest  cases  were 
removed  : — 

Single  cases       -  -  261  or  61 '4  per  cent. 

Multiple  cases  -  -  164  „  38-6 
'  Contrasting  these  figures  with  those  of  the  attacks  in  houses  where  the  initial 
cases  (and,  in  most  instances,  the  later  ones  also)  were  not  removed  to  hospital,  but 
remained  under  treatment  at  home,  there  is  no  very  appreciable  degree  of  difference 
between  the  two  series.  Thus,  in  the  latter  category  there  were  673  households  in 
which  1,203  cases  occurred.  In  268  of  these  there  occurred  more  than  one  case  of 
small-pox,  the  proportion  therefore  being  : — 

Houses  with  single  cases   -       -       -  405  or  60  per  cent. 
,,       „     multiple  cases    -  -  268  „  40  ,, 

The  difference  between  the  two  series  in  the  number  of  houses  infected  is  barely 
2  per  cent. 

A  more  exact  comparison  between  these  series  is  afforded  by  the  following  list 
which  shows  that,  except  where  two  cases  occurred  in  a  house,  there  was  much 
uniformity  in  the  two  groups  : — 


Number  of  Houses  from  which  the  Initial  Case 


Eemoved  to  Hospital. 


Yielding   1  case,  261 
„       2  cases,  80 


3 
4 
5 
6 
7 
8 
9 
11 
12 


■'58 
17 
16 
6 
3 
2 
1 
1 


42d 


261  cases. 

160  „ 

114  „ 
68 

80  „ 

36  „ 

21  „ 

16  „ 

9  „ 

11  „ 


776 


Remained  at  Home. 


405 
14G 
5G 
27 
21 
10 
4 
2 
1 

1 

673 


405  cases. 

292  „ 

168  „ 

108  „ 

105  ., 

60  ;, 

28  „ 

16  „ 

9  „ 

12  „ 
1,203 


This  approximation  of  the  extent  of  family  infection,  no  matter  whether  the  first 
case  was  removed  or  not,  maybe  partly  due  to  the  fact  that,  in  the  first  series,  perhaps 
the  later  arising  cases  remained  at  home  and  infected  others,  and  also  that  in  the 
first  period  cases  could  not  be  removed  so  promptly.  But  even  if  this  be  the  case 
it  seems  to.  show  that  hospital  isolation,  however  promptly  carried  out,  cannot  prevent 
infection  within  the  house,  such  infection  often  occurring,  in  my  opinion,  prior  to 
the  appearance  of  the  exanthem,  and  therefore  prior  to  any  notification  or  removal. 

Hospital  isolation  has  its  chief  gain  in  limiting  the  spread  of  disease  within  a 
district,  rather  than  within  the  infected  household. 

In  preparing  an  analysis  of  the  cases  treated  in  hospital,  I  have  been  much  assisted 
by  a  list  of  the  cases  compiled  by  Mr.  Pitt  who  was  the  medical  officer  in  charge 
when  I  arrived  at  Gloucester.  There  had  been  no  register  kept,  but  brief  records 
were  taken  by  him  of  the  cases.  It  may  be  useful  here  to  give  an  account  of  the 
condition  of  the  inmates  of  the  two  hospitals  on  the  occasion  of  my  first  visit  on 
April  3rd.  On  that  day  there  were  in  the  wards  of  the  Stroud  lioad  Hospital  158 
cases  of  small-pox,  and  in  those  of  the  Hempstead  Hospital  55  cases.  [In  each 
building  there  was  one  case  admitted  from  the  ilural  Sanitary  District.  These  two 
cases  will  be  (jxckided  from  my  statistics  which  refer  only  to  the  Urban  District,] 

Stroud  Road  Hospital. — At  this  time  the  hospital  consisted  of  six  blocks,  one  of 
which  was  assigned  to  administrative  purposes,  whilst  three  had  been  recently  opened, 
/  gnnoo. 
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Other  blocks  were  in  course  of  erection,  one  indeed  being  on  the  point  of  occupation. 
The  five  blocks,  each  of  two  wards,  contained  beds  and  patients  as  follow  :  — 

Block  II.,   Ward  1,  contained  12  beds,  some  being  large  and  double  ones,  the  total 
number  of  patients  (all  children)  being  23. 

Ward  2,  contained  11  beds,  occupied  by  11  patients  (adult  females). 

15  (adult  males). 

10  „ 


Block  III, 
Block  IV., 
Block  v.. 
Block  VI, 


1, 

?j 

15 

5  J 

2, 

J5 

10 

5) 

1, 

)5 

14 

?5 

o 

J5 

11 

39 

1, 

?  J 

13 

95 

2, 

J? 

12 

3? 

1, 

53 

17 

S3 

2, 

>? 

15 

99 

19  „       (mostly  children). 
11  „       (adult  males). 

16  „       (children  only). 
18  „       (mostly  children). 

17  „  (mostly  male  adults). 

20  „       (mostly  children). 

Thus  there  were  158  patients  to  130  beds,  but  it  is  right  to  say  that  where  two, 
three,  or  even  four  children  occupied  one  bed,  they  were  all  convalescent  cases,  and 
the  capacity  of  the  beds  was  of  a  size  admitting  of  their  accommodation. 

Of  the  167  cases  which  had  been  admitted  from  the  city  since  the  beginning  of  the 
year  into  Stroud  E,oad  Hospital,  157  remained  there  on  April  3rd,  and  10  had  been 
transferred  to  Hempstead ;  9  had  been  admitted  in  January,  48  in  [February,  103  in 
March,  and  7  in  April.    They  comprised : — 

Three  patients  under  1  year  of  age,  75  between  the  ages  of  I  and  10  years,  51 
between  10  and  30  years,  38  over  30  years. 

Of  the  cases  which  were  admitted  in  January,  five  were  between  1  and  10  years,  one  was 
between  10  and  30,  three  were  over  30. 

Of  the  February  cases,  one  was  under  1  year,  38  between  1  and  10  years,  five  between  10  and 
30  years,  four  over  30. 

Of  the  March  cases,,  tAvo  were  under  1  year,  30  between  1  and  10,  41  between  10  and  30,  and 
30  were  over  30  years. 

Of  the  April  cases,  two  were  between  1  and  10  years,  four  between  10  and  30,  and  one  was  over 
30  years. 

Thus  an  excessive  proportion  of  those  in  the  hospital  under  10  years  of  age  had 
been  admitted  in  the  month  of  February. 

Then  as  regards  the  type  of  the  disease,  one  was  of  the  malignant  class,  77  of  the 
confluent,  13  of  the  coherent,  39  of  the  discrete,  and  37  of  the  mild  or  varioloid. 

The  malignant  case  was  over  30  years  of  age. 
.  Of  the  confluent  cases,  one  was  under  1  year  of  age,  45  between  1  and  10,  15  between  10  and  30, 
16  over  30. 

Of  the  coherent  cases,  nine  were  between  1  and  10  years,  one  between  10  and  30,  three  over  30. 
Of  the  discrete  cases,  17  were  between  1  and  10  years,  15  between  10  and  30,  seven  over  30. 
Of  the  mild  cases,  two  were  under  1  year,  four  between  1  and  10,  20  between  10  and  30,  and 
11  over  30. 

Thus  of  all  under  10  years,  59  per  cent,  were  suffering  from  the  severe  type  of 
small-pox  (confluent),  and  of  all  above  10  years  36  per  cent,  (malignant  and  confluent), 
the  proportion  of  severe  cases  being  less  between  10  and  30  than  at  ages  over  30  years. 

Of  the  whole  number,  85  had  been  either  vaccinated  in  infancy  (or  had  been  stated 
to  have  so  been,  although  no  certain  evidence  of  it  was  present),  and  82  were 
un vaccinated  (or  else  had  been  vaccinated  just  prior  to  the  attack  of  small-pox). 

Of  the  "  vaccinated,"  two  were  between  1  and  10  years,  45  between  10  and  30,  38  over  30  years. 
Of  the  "  unvaccinated,"  three  were  under  1  year,  73  between  1  and  10,  and  six  between  10  and  30, 

Thus  whereas  amongst  those  below  10  years  of  age  upwards  of  97  per  cent,  were 
"  unvaccinated,"  amongst  those  above  10  barely  7  per  cent,  were  in  this  condition. 

The  numbers  and  ages  of  those  who  those  who  were  suffering  from  secondary 
(septic)  complications,  affording  a  further  indication  of  the  severity  of  the  attacks, 
were  as  follow : 
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Abscesses,  mostly  cutaneous,  occurred  in  22  patients,  14  of  whom  were  below  the 
age  of  10  years.  One  of  these  children  suffered  also  from  otitis,  but  there  was  no 
case  of  panophthalmitis  among  them.  Of  the  eight  patients  above  10  years  who  had 
abscesses,  six  were  above  30  years  of  age,  and  two  of  these  had  each  lost  one  eye  from 
destructive  inflammation.  One  was  a  man  aged  36  (No.  64  in  list)  whose  left  eye 
was  thus  destroyed  ;  his  attack  had  been  a  most  severe  one,  and  no  traces  of  the 
infantile  vaccination  which  he  alleged  had  been  performed  could  be  detected  on  his 
arms.  The  other  was  a  man  of  32  who  had  similarly  lost  the  right  eye  (No.  127  in 
list),  and  who  had  an  abscess  in  the  buttock  as  well  as  in  lymphatic  glands.  Two 
other  children  also  suffered  from  otitis.  The  six  subjects  over  30  years  were  the 
only  ones  amongst  these  patients  who  had  been  or  were  alleged  to  have  been 
vaccinated  in  infancy. 

Hempstead  Hospital. — Only  women  and  children  were  admitted  here,  including  10 
children  transferred  from  Stroud  Road  at  the  beginning  of  March,  when  this  building 
was  opened.  One  block,  consisting  of  a  single  ward,  was  devoted  to  convalescents,  it 
contained  15  patients.  The  other  block  of  two  wards  contained  acute  cases,  numbering 
40  in  all,  23  in  one  ward,  and  17  in  the  other. 

Of  the  44  (city)  cases  admitted  direct  into  this  hospital  who  were  there  on  April  3rd, 
39  had  been  admitted  in  March,  5  in  April.  Of  these  20  were  between  1  and  10 
years,  12  between  10  and  30,  12  over  30.  There  was  a  large  proportion  of  severe 
cases,  30  being  confluent  attacks,  two  coherent,  five  discrete,  and  seven  mild.  They 
were  thus  distributed  : — 

Of  the  confluent  attacks,  17  were  in  subjects  between  1  and  10  years,  five  between  10  and  .30, 
eight  over  30. 

Of  the  coherent  cases,  one  was  between  1  and  10,  one  between  10  and  30. 

Of  the  discrete,  four  were  between  10  and  30,  one  was  over  30. 

Of  the  mild  cases,  two  were  between  1  and  10,  two  between  10  and  30,  one  over  30. 

Thus  in  the  Hempstead  Hospital  (excluding  the  couvalescent  cases  which  had  been 
transferred  from  Stroud  Road)  no  less  than  85  per  cent,  of  those  under  10  years  of 
age  were  suffering  from  confluent  smali-pox,  and  59  per  cent,  of  those  above  10  years. 

Of  these  44  patients,  21  were  vaccinated,  and  23  unvaccinated.  Of  the  "vaccinated," 
10  were  between  10  and  30  years,  11  were  over  30.  Of  the  "  unvaccinated,"  20  were 
between  1  and  10,  two  between  10  and  30,  and  one  was  over  30. 

Two  of  the  patients  were  then  suffering  from  abscesses,  one  (unvaccinated)  aged  27, 
the  other,  7  years ;  one,  aged  4,  had  passed  through  an  attack  of  pneumonia  ;  another, 
aged  3,  had  laryngitis  (a  fatal  case). 

Disregarding  the  cases  admitted  in  January  and  April,  as  affording  figures  too 
small  for  comparison,  it  is  seen  that  altogether  in  February,  there  were  admitted  into 
the  Stroud  E-oad  Hospital  111  patients,  six  of  whom  were  subsequently  transferred 
to  Hempstead.  There  were  42  deaths  amongst  these  cases,  or  37 '8  per  cent.  In 
March  there  were  admitted  in  all  204  patients  (Stroud  Road  152,  Hempstead  Hospital 
52),  of  whom  68  died  (Stroud  Road  42,  Hempstead  Hospital  16),  or  33*5  per  cent., 
or,  in  the  two  months  together,  315  admissions,  with  100  deaths,  or  31  "7  per  cent. 

Of  the  315,  rather  more  than  half  were  under  10  years  of  age,  viz.,  160  ;  whilst  of 
the  fatal  cases  more  than  three  fourths,  or  77,  were  of  this  age.  In  the  month  of 
February,  when  the  mortality  was  highest,  the  proportion  of  children  was  also 
greatest,  for  of  111  cases,  76,  or  68 "4  per  cent.,  were  under  10,  and  of  the  42  deaths 
38,  or  90  per  cent.,  were  of  this  age.  In  March,  on  the  other  hand,  of  the  204  cases, 
84  were  under  10,  or  41-5  per  cent.,  and  of  the  68  deaths,  39,  or  57*3  per  cent,  were  of 
this  age. 

This  may  be  more  particularly  stated  as  under  1  t/ear,  eight  admissions,  six  deaths, 
mortality  75  per  cent. ;  between  1  and  10,  152  admissions,  71  deaths,  or  46*7  per 
cent ;  hetweeu  10  and  30,  88  admissions,  13  deaths,  or  14'7  per  cent. ;  over  30, 
67  admissions,  10  deaths,  or  15  per  cent. 

The  fatality  at  the  age-period  1  to  10  years  was  in  February  exactly  50  per  cent. 
(37  deaths  among  74  admissions),  in  March  (Stroud  Road)  44'2  per  cent,  and 
(Hempstead)  42-3  per  cent. 

li  2 
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These  figures  are  based  on  the  following  tables  prepared  from  the  data  at  my 
disposal. 


Stroud  Road  Hospital. — (February.) 


Age. 

Admissions. 

Discharged. 

Transferred  to 

In  Hospital  April  3rd. 

Recovered. 

Died. 

Hempstead. 

Recovered. 

Died. 

Under  1  year 
1  to  10  years 
10  to  30  years 
30  years  and  over 

2 
74 
19 
16 

12 
10 

1 

36 
2 

2 

1 
4 
1 

33 
4 
4 

1 

111 

22 

41 

6 

41 

1 

Stroud  Road  Hospital. — (March.) 


Age. 

Admissions. 

Discharged. 

In  Hospital  April  3rd, 

Recovered. 

Died. 

Recovered. 

Died. 

Under  1  year      -  - 
1  to  10  years  ... 
10  to  30  years       -          -  - 
30  years  and  over 

5 
52 
57 
38 

7 

3 

3 
22 

9 

5 

1 

29 
40 
30 

1 
1 
1 

152 

10 

39 

100 

3 

Hempstead  Hospital. — (March.) 

Age. 

Admissions. 

Discharged. 

In  Hospital  April  3rd. 

Recovered. 

Died. 

Recovered. 

Died. 

Under  1  year      .          .  - 
1  to  10  years     -  - 
10  to  30  years     -          -  - 
30  years  and  upwards 

1 

26 
12 
13 

1 
10 
1 
1 

15 
11 
10 

1 

2 

52 

13 

36 

3 

Comparisoti  of  Mortality  from  Small-pox  hetween  Gases  sent  to  Hospital  and  those 

remaining  at  Home. 

That  the  high  death-rate  amoDgst  the  cases  admitted  to  the  hospital  during  the 
months  of  February  and  March  had  considerable  influence  in  deterring  persons 
attacked  with  small-pox  from  entering  the  hospital  has  been  a  striking  feature  of  this 
outbreak.  By  the  middle  of  April  the  number  of  beds  would  have  sufficed  to  have 
accommodated  every  case,  yet  tlie  numbers  admitted  week  by  week  continued  to  decline, 
whilst  those  remaining  at  home  proved  the  large  majority.  It  is  therefore  incumbent 
on  me  to  attempt  to  discover  whether  there  is  any  i-eal  ground  for  the  general 
impression  that  the  overcrowding  of  the  Stroud  Road  buildings  was  the  cause  of  the 
heightened  mortality  therein. 

According  to  the  data  which  I  have  collected,  there  were  712  cases  treated  in  the 
hospitals,  of  which  198  proved  fatal,  a  fatality  of  27-8  per  cent. ;  whilst  there  were 
]  ,267  treated  in  their  houses,  236  of  which  were  fatal,  a  fatality  of  18-7  per  cent. 
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This  divergence  obtains  at  every  period  of  life,  but  it  will  be  observed  that  the 
proportion  of  those  between  the  ages  of  1  and  10  years  admitted  to  hospital  is  higher 
than  that  of  those  remaining  at  home. 


Age. 

Sent  to  Hospital. 

Remained  at  Home. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year  - 

Proportion 

Fatality 
1  to  10  years  - 

Proportion 

Fatality 
10  years  and  upwards 

Proportion 

Fatality 

Total 

Per  cent. 

18 

2-5 

267 

37-5 

427 

60- 

Per  cent. 
15 

7-6 
83-8 

112 

56-5 
42- 

71 

35-9 
16-6 

Per  cent. 
67 

5-2 

354 

27-9 

846 

66-7 

Per  cent. 
46 

19-5 
68-6 

107 

45-3 
30-2 

83 

35-2 
9-8 

,85 
621 
1,273 

61 
219 
154 

712 

198 

1,267 

236 

1,979 

434 

In  order  that  the  particular  gravamen  may  be  investigated,  it  will  be  useful  to 
contrast  these  figures  at  two  different  periods  of  the  epidemic.  Por  this  purpose  we 
may  make  a  division  at  the  end  of  the  last  week  in  March  (28tli).  by  which  date 
787  cases  had  occurred,  of  which  191  were  fatal,  a  mortality  of  24>:2  per  cent.  Prom 
March  29th  to  July  18th  there  were  1,192  cases,  of  which  243  were  fatal,  a  mortality 
of  20-3  per  cent. 


Period  A. 

Period  B. 

Total. 

Age. 

June  1895  to  March  28,  1896. 

March  29  to  July  18,  1896. 

Cases. 

Deaths. 

Cases. 

Deaths, 

Cases. 

Deaths. 

Under  1  year  - 

27 

20 

58 

41 

85 

61 

1  to  10  years 

307 

120 

314 

99 

621 

219 

10  years  and  upwards 

453 

51 

820 

103 

1,273 

154 

787 

191 

1,192 

243 

1,979 

434 

The  preponderance  of  children  attacked  in  the  first  of  these  two  periods  is  marked, 
the  proportion  of  those  aged  1  to  10  years  to  the  whole  number  attacked  being 
39  per  cent,  in  the  first,  and  26"6  per  cent,  in  the  second. 


Period  A.— (June  1895  to  March  28th,  1896.) 


Age. 

Sent  to  Hospital. 

Remained  at  Home. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  year 

Proportion 

Fatality 
1  to  10  years  - 

Proportion 

Fatality 
10  years  and  over 

Proportion 

Fatality 

Per  cent. 

12 

3- 

183 

46-2 

201 

50-7 

Per  cent. 

9 

8- 
75- 

76 

67-8 
41-5 

27 

24-1 
13-4 

Per  cent. 

15 

3-8 

124 

31-7 

252 

64-4 

Per  cent. 

11 

13-9 
73-3 

44 

55-7 
35-5 

24 

.30-4 
9-9 

396 

112 

391 

79 

11  3 
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Periob  B.--(Marcli  29th  to  July  18th,  1896.) 


Age. 


Sent  to  Hospital. 


Cases. 


Deaths. 


Remained  at  Home. 


Cases. 


Deaths. 


Under  1  year 

Proportion 

Fatality 
1  to  10  years  - 

Proportion 

Fatality 
10  years  and  over 

Proportion 

Fatality 


84 


226 


Per  cent. 
1-9 

26-6 

71-5 


316 


6 
36 
44 


86 


Per  cent. 

7- 

100 

41-  8 

42-  8 

51-1 


52 
230 
594 


19-4 

S76 

Per  cent. 
6- 

26-2 

67-8 


35 
63 
59 


157 


Thus,  in  the  first  period,  there  were  removed  to  hospital  396,  of  whom  112  died,  a 
fatality  of  28-3  per  cent. ;  there  remained  at  home  391,  of  whom  79  died,  a  fatality 
of  20-2  per  cent. 

In  the  second  period,  there  were  removed  to  hospital,  316,  of  whom  86  died,  a 
fatality  of  27'2  per  cent. ;  there  remained  at  home  876,  of  whom  157  died,  a 
fatality  of  17 '9  per  cent. 

In  respect  to  age,  it  will  be  seen  that  the  preponderance  of  children  noted  in  the 
first  period  is  found  mainly  in  the  hospital  group,  and  is  ascribable  to  the  large 
numbers  admitted  in  the  month  of  February  of  children  attending  the  Widden  Street 
and  St.  Luke's  schools.  In  each  period  also,  and  at  every  age,  the  mortality  was 
higher  among  those  in  hospital  than  among  those  remaining  at  home. 

Nor,  when  we  similarly  contrast  these  two  groups,  in  respect  to  their  vaccination 
condition,  do  we  find  any  material  differences  from  the  foregoing  relations. 

Of  the  712  cases  treated  in  hospital,  389  were  "  vaccinated,"  with  50  deaths,  or 
54*6  per  cent,  of  the  whole  number,  with  a  fatality  of  12 '8  per  cent. 

Of  the  1,267  cases  remaining  at  home,  822  were  "vaccinated,"  with  70  deaths,  or 
64*8  per  cent,  of  the  whole  number,  with  a  fatality  of  8*5  per  cent. 

Of  the  hospital  cases,  328  were  "  unvaccinated/'  with  148  deaths,  a  proportion  of 
45*3  per  cent,  of  the  whole  number,  with  a  fatality  of  45 '8  per  cent. 

01'  the  cases  remaining  at  home,  445  were  "  unvaccinated,"  with  166  deaths,  a 
proportion  of  35*1  per  cent.,  fatality  37"3  per  cent. 

Again,  the  comparison  may  be  made  for  each  of  the  two  periods  above  taken  in 
dealing  with  age  incidence  with  similar  general  result ;  except  that  the  "  unvacci- 
nated "  class  predominated  during  the  earlier  period  amongst  those  sent  away  from 
home : — 


Period  A.— (June  1895  to  March  28th,  1896.) 


Class. 

Sent  to  Hospital. 

Eemained  at  Home. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths, 

Vaccinated 

Proportion 
Fatality 

Unvaccinated  - 
Proportion 
Fatality 

Per  cent. 

182 

46- 

214 

54- 

Per  cent. 

18 

16- 
10- 

91 

84- 

44- 

Per  cent. 

246 

63- 

145 

37- 

Per  cent. 

21 

26-6 
8-3 

58 

73-4 
40- 

Per  cent. 

428 

54-3 

359 

45-6 

Per  cent. 

39 

20-4 
9-4 

152 

79-5 
42-3 

787 

191 

396 

112 

391 

79 
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Period  B.— (March  29tli  to  July  18th,  1896.) 


Sent  to  Hospital. 

Kemained  at  Home. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

'■ 

Deaths. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

207 

32 

576 

49 

783 

81 

Proportion 

65-5 

37-2 

65-7 

31-2 

65-7 

33-3 

Fatality 

15-3 

8-5 

10-3 

TJnvaccinated  - 

109 

54 

300 

108 

409 

162 

Proportion 

34-5 

62-8 

34-2 

6S-8 

34-3 

66-6 

Fatality- 

49-5 

36-0 

39-6  ~ 

316 

86 

876 

157 

1,192 

243 

This  analysis  shows  further  that,  whereas  iu  the  first  months  the  fatality  in  the 
vaccinated  and  unvaccinated  classes  respectively  was  only  slightly  higher  iu  the 
hospital  than  in  the  houses,  there  was  in  the  later  months  an  excess  for  the  vacci- 
nated in  hospital  of  7  per  cent.,  and  of  the  unvaccinated  of  13  per  cent,  over  the  rates 
of  those  treated  at  home. 

So  far  it  would  appear  as  if  the  impression  that  tlie  hospital  itself  were  a  cause  of 
heightened  mortality  was  grounded  on  fact.  But  it  would  not  he  fair  to  draw  such 
an  inference.  These  figures  require  to  be  controlled  by  statistics,  showing  the  relative 
severity  of  the  a,ttacks  in  each  series.  This,  I  am  able  to  supply,  as  with  the 
exception  of  a  few  of  the  1895  cases,  and  of  those  which  proved  fatal  prior  to  my 
visit,  I  have  notes  of  the  type  of  attack  from  which  every  patient  suffered.  It  will 
not,  I  think,  be  contended  by  anyone  conversant  with  small-pox,  that  a  case  of  mild 
or  discrete  type  can  ever  become  converted  into  one  of  confluent  or  malignant, 
whatever  the  environment  or  the  mode  of  treatment.  These  types  are  as  definite  and 
pronounced  as  if  they  were  specifically  distinct  diseases.  The  distinction  between 
"  coherence  "  and  "  confluence  "  is,  perhaps,  not  so  easily  defined,  but,  so  far  as  my 
own  record  goes,  I  have  strictly  limited  the  use  of  the  term  "  coherent  "  to  cases  but 
little  removed  from  the  discrete  form. 

Analysing  once  more  these  two  series  (hospital  and  home)  on  the  plan  previously 
pursued,  and  arranging  the  cases  into  three  groups :  a.  Malignant  and  confluent ; 
b.  Coherent  and  discrete,  and  c.  Mild,  we  obtain  the  following  results : — 

Excluding  the  three  "  indeterminate  "  types  of  small-pox  in  new-born  infants,  there 
were  1,976  cases,  431  deaths.  These  cases  comprise  852  of  the  malignant  and  confluent 
types,  or  43  •  1  per  cent,  of  all  attacked ;  619  of  the  coherent  and  discrete  types,  or 
31  ■  3  per  cent. ;  505  of  mild  type,  or  25  *  5  per  cent. 

Of  710  cases  sent  to  hospital,  382,  or  53-8  percent,  were  of  malignant  and  confluent 
types ;  186,  or  26 '  2  per  cent,  of  coherent  and  discrete ;  142,  or  20  •  0  per  cent,  of 
mild  type. 

Of  1,266  cases  remaining  at  home,  470,  or  37 '1  per  cent,  were  of  malignant  and 
confluent  types  ;  433,  or  34  •  2  per  cent,  of  coherent  and  discrete ;  363,  or  28  •  6  per 
cent,  of  mild  type. 

This  shows  that  the  severe  cases  preponderated  in  the  "  hospital  "  over  the  "  home  " 
series  by  nearly  17  per  cent. 

Moreover,  the  actual  mortality  was  not  much  different  in  the  two  series ;  for  in  the 
"  hospital  "  series  there  were  195  deaths  among  382  malignant  and  confluent  cases, 
i.e.,  51  "0  per  cent,  fatality  ;  and  in  the  "  home  "  series  there  were  232  deaths  among 
470  malignant  and  confluent  cases,  or  49  •  3  per  cent.* 

If  any  notable  difference  had  occurred  in  the  conditions  favourable  or  unfavourable 
to  recovery,  it  would  have  been  expressed  in  such  a  return  as  this.  I  am  myself 
convinced  that  no  such  differences  did  exist,  and  bearing  in  mind  the  great  pressure 
on  the  hospital  staff  during  the  few  weeks  that  the  wards  were  overcrowded,  the  fact 
that  there  is  no  indication  of  any  marked  excess  in  fatality,  is  a  strong  testimony  to 


*  It  is  noteworthy  that  the  hospital  mortality  during  the  first  half  of  the  epidemic,  the  time  that  it  was  most 
full  of  patients,  was,  relative  to  the  high  proportion  of  severe  cases,  actually  lower  than  the  home  mortality, 
and  much  below  the  hospital  rate  during  the  remaining  weeks,  yet  the  general  mortality  had  declined 
with  the  decline  of  the  outbreak. 
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the  manner  in  wliicli  tlieir  arduous  duties  were  performed.  Tliat  there  were  palpable 
defects  in  the  hospital  equipment  is  admitted  on  all  sides,  but  that  any  great  increase 
in  mortality  accrued  thereby  is,  I  hope,  amply  disproved  by  the  facts  here  presented. 

Finally,  it  may  be  of  interest  to  contrast  the  mcidence  of  the  disease  in  respect 
to  type,  during  the  two  periods  which  have  been  selected  for  comparison  in  other 
directions. 

Period  A.— (June  1895  to  March  28th,  1896.) 


Type. 

Sent  to  Hospital. 

Eemained  at  Home. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Malignant  and  con- 
fluent. 

Proportion 
Coherent  and  discrete 

Proportion 

Mild 

Proportion 

Per  cent. 

228 

57-5 

87 

22-0 

81 

20-5 

Per  cent. 

Ill 

48-7 

1 

Per  cent. 

157 

40-2 

126 

32-3 

107 

27-4 

Per  cent. 

78 

49-7 

Per  cent. 

385 

49-0 

213 

27-0 

188 

24.0 

Per  cent 

189 

49-1 

1 

396 

112 

28-2 

390 

78 

20-0 

786 

190 

Period  B.— (March  29th  to  July  18th,  1896.) 

Type. 

Sent  to  Hospital. 

Remained  at  Home. 

Total. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Malignant  and  con- 
flueat. 

Proportion 
Coherent  and  discrete 

Proportion 

Mild 

Proportion 

Per  cent. 

154 

49.0 

99 

31.5 

61 

19-4 

Per  cent. 

84 

54-5 

Per  cent. 

313 

35-7 

307 

35-0 

256 

29-2 

Per  cent. 

154 

49-2 

3 

Per  cent. 
467 

406 
317 

Per  cent. 

238 

51-0 

3 

314 

84 

26-7 

876 

157 

17-9 

1,190 

241 

It  will  be  seen  that  during  each  period  the  same  relative  excess  of  severe  cases 
occurred  among  those  removed  to  hospital ;  and  this  is,  I  believe,  in  accord  with 
s^eneral  experience  of  all  epidemic  diseases  where  the  means  of  isolation  are  limited. 
The  worst  cases  are  sent  away  by  preference.  Hence  hospital  fatality,  in  other  fevers 
as  well  as  in  small-pox,  always  contrasts  unfavourably  with  home  fatality. 


PAET  III. 


Small-Pox  and  Vaccination. 


§  12.  Age,  Sex,  and  Fatality  of  those  attacked  with 
Small-pox. 

§  13.  Type  of  the  Disease. 

Kelative  Proportion  of  Various  Types  during 

eacii  week  of  the  Outbreak. 
Period  of  Greatest  Severity. 
Type  of  Attacks,  in  respect  to  Age-incidence. 
Analysis  of  each  Type,  in  respect  to  Age  and 

Vaccination  condition. 

1.  Malignant.         2.  Confluent.         3.  Coherent. 
4.  Discrete.    5.  Mild. 


§  14.  Vaccination  Statistics. 

Distribution  of  Vaccinated  and  Unvaccinated 

Classes  at  Various  Periods  of  the  Outbreak. 
Comparison  in  respect  to  Age-incidence. 

The  Vaccinated  Class.  Type  of  attacks  in, 
A.  —  Vaccinated.  Re-vaccinated.  B.  — 
AUeged  vaccination.  C. — No  information  as 
to  vaccination. 


The   Utivaccinated  Class. 
A. — Under  vaccination. 
Unvaccinated. 


Types  of  attacks. 
Detailed  list.    B. — 


§  12.  Age,  Sex,  and  Fatality. 

There  were  1,979  cases  of  small-pox,  434  deaths,  a  case  mortality  of  21*3  per  cent. 
Of  those  attacked,  977  were  males,  225  deaths,  a  fatality  of  23  per  cent. ;  1,002 
were  females,  209  deaths,  a  fatality  of  20*8  per  cent. 


The  age-incidence  was  : — 


Age. 

Cases. 

Deaths. 

Fatality. 

Under  1  year      -       -        .       -       .  - 
]  to  10  years 

10  to  .30  „  

30  and  upwards         -          -          .  . 

85 
621 
701 
572 

61 
219- 
56 
98 

71  ■    per  cent. 
35-2  „ 

17-1  „ 

Of  those  in  the  period,  "  under  one  year,"  there  were  22  aged  one  month  and  under, 
and  only  one  of  these  survived  the  attack. 


Table  I. 


Sex  and  Age-Incidence  of  Small-Pox. 


Males. 

Females. 

Both  Sexes. 

A 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  1  month 

11 

11 

11 

10 

22 

21 

1  month  to  1  year  - 

32 

21 

31 

19 

63 

40 

1  year  to  5  years 

131 

57 

140 

57 

271 

114 

5  to  10  years  - 

180 

59 

170 

46 

350 

105 

10  to  15  years 

72 

5 

79 

5 

151 

10 

15  to  20 

5>  " 

82 

3 

78 

6 

160 

9 

20  to  30 

)> 

200 

-  19 

190 

18 

390 

37 

30  to  40 

5>  ' 

143 

16 

156 

28 

299 

44 

40  to  50 

J) 

77 

15 

76 

10 

153 

25 

50  to  60 

5>  " 

28 

9 

41 

1 

69 

16 

60  to  70 

»> 

14 

7 

23 

2 

37 

9 

70  and  over 

7 

3 

7 

1 

14 

4 

f 

977 

225 

1,002 

209 

1,979 

434 

The  epidemic  reached  its  acme  in  the  week  ending  April  11th,  but  the  greatest 
fatality  occurred  in  the  month  of  Pebruary,  in  which  month  also  the  number  of 
children  attacked  was  proportionally  greater  than  at  any  other  period  of  the  opidemic. 
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As  illustrating  this,  tlie  28  weeks  of  1896  may  be  divided  into  seven  four-weekly 
periods,  and  contrasted  as  to  the  numbers  attacked  and  their  mortality  : — 


Period. 


Attacks. 


Deaths. 


Mortality. 


From  June  15,  1895,  to  January  4,  1896 
„    January  5,  1896  to  February  1,  1896 
„    February  2,  1896,  to  February  29,  1896 
„    March  1,  1896,  to  March  28,  1896  - 
„    March  29,  1896,  to  April  25,  1896  - 

April  26,  1896,  to  May  23,  1896  - 
„    May  24,  1896,  to  June  20,  1896 
„    June  21,  1896,  to  July  18,  1896  - 


33 
55 
155 
544 
721 
303 
135 
33 


4 
12 
52 
123 
149 
67 
21 
6 


12  •  2  per  cent 

21-  8 
33-5 

22-  6 
20-6 
22-1 
15-2 
18-2 


§  13.  Chakactee  op  the  Epidemic. 

There  was  an  unusually  large  proportion  of  malignant  and  confluent  cases,  of  the 
former  especially. 

The  following  table  gives  the  weekly  occurrence  of  cases  of  each  of  the  five  types,  the 
inclusion  of  three  cases  of  "  indeterminate  "  type  being  necessitated  by  the  fact  that 
they  were  new-born  infants  who  survived  only  a  few  hours,  without  exhibiting  any 
characteristic  rash. 

Table  II. 


Weekly  Incidence  of  Oases  of  Small-Pox,  according  to  Type  of  Attack. 


Malignant. 

Confluent. 

Coherent. 

Discrete. 

Mild. 

Indeterminate. 

Total 

Total 

Period. 

Deaths. 

Cases. 

Deaths. 

Cases, 

Deaths. 

Cases. 

Deaths. 

Cases. 

Oases 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

June,  1895,  to  January 

1 

1 

10 

3 

6 

16 

33 

4 

4,  1896. 

Week  ending  January  11 

12 

4 

4 

16 

4 

„  18 

7 

3 

2 

9 

3 

?J 

25 

1 

1 

5 

1 

3 

5 

14 

2 

Feb.    1  - 

1 

1 

6 

2 

1 

3 

5 

16 

3 

8  - 

1 

1 

1 

1 

1 

3 

13 

2 

5) 

„    15  - 

10 

5 

2 

3 

2 

17 

5 

}> 

„    22  - 

1 

1 

49 

29 

3 

9 

10 

72 

30 

„     29  - 

30 

15 

6 

9 

8 

53 

15 

March  7  - 

45 

21 

15 

31 

91 

21 

)f 

„  14- 

3 

3 

64 

27 

8 

36 

31 

1 

1 

143 

31 

yy 

21  - 

6 

6 

64 

30 

13 

30 

38 

151 

36 

39 

„  28- 

7 

7 

55 

27 

20 

1 

41 

36 

159 

35 

Api-0     4  - 

12 

12 

74 

32 

20 

40 

47 

193 

44 

yy 

11- 

14 

14 

73 

27 

20 

38 

1 

53 

1 

1 

199 

43 

yy 

„  18- 

5 

5 

68 

28 

16 

34 

48 

1 

1 

172 

34 

99 

„  25- 

5 

5 

46 

22 

19 

33 

1 

54 

157 

28 

yy 

May   2  - 

4 

4 

30 

10 

16 

25 

24 

99 

14 

„      9  - 

5 

5 

34 

18 

14 

17 

23 

93 

23 

„     16  - 

29 

19 

10 

11 

14 

64 

19 

„     23  - 

2 

2 

15 

8 

4 

1 

10 

16 

47 

11 

„     30  - 

1 

1 

19 

10 

9 

13 

10 

52 

11 

June   6  - 

14 

6 

9 

11 

13 

47 

6 

J9 

„    13  - 

3 

3 

2 

1 

4 

7 

5 

21 

4 

yy 

„    20  - 

1 

4 

9 

1 

15 

yy 

„    27  - 

7 

3 

2 

8 

2 

19 

3 

yy 

July   4  - 

2 

1 

1 

4 
2 

7 

2 

1 

„    11  - 
„    18  - 

1 

1 

1 

1 

1 

1 

1 

5 

2 

73 

73 

779 

354 

204 

2 

415 

2 

505 

3 

3 

1,979 

434 

There  were  thus- 


Malignant  Type  - 

-  73 

with 

73 

Confluent 

-  779 

>5 

354 

Coherent      „        -  - 

-  204 

5? 

2 

Discrete  „ 

-  415 

5? 

2 

Mild 

-  505 

JJ 

0 

Indeterminate  Type 

3 

J5 

3 

1,979 

434 

3> 
9) 

„      Mild  „       -       -       -       -    505    „       0  „ 

„      Indeterminate  Type  -  -       3    „       3  „ 


139 


Combining  the  malignant  and  confluent  cases,  these  together  formed  43  per  cent,  of 
the  whole  number  attacked  ;  the  coherent  and  discrete  together,  31-4  per  cent. ;  the 
mild,  25*5  per  cent. 

Judging  from  the  relative  proportion  of  severe  cases  the  epidemic  attained  its 
o"reatest  intensity  in  the  month  of  February  (as  already  shown  by  the  comj)arative 
mortality  rates),  and  thence  it  gradually  declined,  as  the  following  figures  show : — 


Period. 

Malignant  and  Confluent. 

Coherent  and  Discrete. 

Mild. 

June  1895  to  January  4,  1896 
January  5  to  February  1, 1896 
Feb.  2  to  Feb.  29,  1896 
March  1  to  March  28,  1896  - 
March  29  to  April  25,  1896  - 
April  26  to  May  23,  1896  - 
May  24  to  June  20,  1896  - 
June  21  to  July  18,  1896  - 

11  or  33-3  ner  cent. 

.32  „  58-2  '  „ 

98  „  63-2  „ 
243  „  44-6  „ 
298  „  41-3 
119  „  39-2  „ 

40  „  29-6  „ 

11  „  33-3  ,; 

6  or  18"2  per  cent. 
9  „  16-4  „ 
34  ,,  22'  „ 
16?  „  30'4  „ 
220  „  30-6  „ 
106  „  35-1  „ 
66  „  49- 
13  „  39-4  „ 

16  or  48*5  per  cent. 

14  „  25-4  „ 

23  „  14-8 
135  „  24-8  „ 
201  .,  27-8  „ 

78  „  25-7 

29  „  21-4  „ 
9  „  27-3  „ 

852  „  43-0  „ 

619  „  31-4 

505  „  25-5  „ 

Table  III. 


Small  Pox. — Type  of  Attack  and  Age. 


Age. 

Malignant. 

Confluent. 

Coherent. 

Discrete. 

Mild. 

Indeterminate. 

Total 
Cases. 

Total 
Deaths. 

Cases. 

Deaths. 

Cases 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

1  month  and  under 

5 

5 

14 

13 

3 

3 

22 

21 

1  month  to  1  year 

4 

4 

41 

35 

4 

1 

8 

6 

63 

40 

1  to   5  years 

6 

6 

192 

108 

34 

26 

13 

271 

114 

5  to  10  „ 

13 

13 

229 

92 

43 

36 

29 

350 

105 

10  to  15  „ 

2 

2 

37 

8 

5 

33 

74 

151 

10 

15  to  20     „  - 

4 

4 

26 

5 

9 

51 

70 

160 

9 

20  to  30  „ 

12 

12 

88 

25 

40 

112 

138 

390 

37 

30  to  40      „  - 

13 

13 

83 

31 

39 

72 

92 

299 

44 

40  to  50  „ 

11 

11 

36 

13 

17 

43 

1 

46 

153 

25 

50  to  60      „  - 

2 

2 

19 

13 

9 

1 

23 

16 

69 

16 

60  to  70  „ 

1 

1 

9 

8 

3 

8 

16 

37 

9 

70  and  over 

5 

3 

1 

3 

1 

5 

14 

4 

73 

73 

779 

354 

204 

2 

415 

2 

505 

3 

3 

1,979 

434 

Malignant  Type. 

There  were  no  fewer  than  73  fatal  cases  of  true  malignant  small-pox,  i.e.,  a  diffuse 
morbiliform  rash,  associated  with  petechial  hgemorrhages  in  the  skin,  and  not 
infrequently  with  haemorrhages  from  mucous  memliranes.  Death  occurred  rapidly, 
sometimes  within  two  days  of  onset.  Their  ages  and  vaccination  conditions  are  given 
in  the  accompanying  table  : — 

Table  IV. 


Malignant  Small-Pox. — Age  and  Vaccination. 


Age. 

Vaccinated. 

Alleged 
Vaccination. 

No  information 
on  Vaccination. 

"  Under  " 
Vaccination. 

Unvaccinated. 

Total 
Cases. 

Total 
Dejiths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths 

Cases. 

Deaths. 

1  month  and  under 

5 

5 

5 

5 

1  month  to  1  year- 

4 

4 

4 

4 

1  to  5  years  - 

1 

1 

5 

5 

6 

6 

5  to  10  years 

1 

1 

12 

12 

13 

13 

2 

2 

2 

15  to  20  „ 

3 

3 

1 

1 

4 

4 

20  to  30  „ 

7 

7 

2 

2 

3 

12 

12 

30  to  40  „ 

6 

6 

3 

3 

1 

1 

3 

3 

13 

13 

40  to  50  „ 

11 

11 

11 

11 

50  to  60  „ 

1 

1 

1 

1 

2 

2 

60  to  70  „ 

1 

1 

1 

1 

• 

19 

19 

7 

7 

1 

1 

2 

2 

34 

34 

•73 

73 

S  2 
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It  will  be  observed  that  a  considerable  number  of  the  cases  of  this  class  occurred 
amongst  adults  who  had  been  vaccinated  in  infancy.  Some  of  these  were  not  robust 
when  attacked,  but  several  had  enjoyed  good  health  previously,  and  one  can  only 
attribute  the  type  to  the  patient  having  received  a  specially  intense  dose  of  the  virus. 


OoNPLUENT  Type. 

There  were  779  cases  in  wliich  the  eruption  became  confluent.  Several  of  these 
were  v6ry  severe,  with  haemorrhages  occurring  into  the  pustules  on  the  skin,  but  not 
all  of  these  latter  were  fatal.  The  deaths  in  this  class  amounted  to  354,  or  45  •  4 
per  cent. 


Table  V. 


CoNPLTTENT  Smail-Pox, — Age  and  Vaccination, 


Age. 

Vaccinated. 

Alleged 
Vaccination. 

No  Information 
on  Vaccination. 

"  Under  " 
Vaccination. 

Unvaccinated. 

Total 
Cases. 

Total 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Deaths. 

1     month  and 

under. 
1  month  to  1  year 
1   to   5  years 
5   to  10  „ 
10  to  15  „ 
15  to  20  „ 
20  to  30  „ 
30  to  40  „ 
40  to  50  „ 
50  to  60  „ 
60  to  70  „ 
70  and  over 

1 

2 
11 
16 

67 
69 
28 
16 
8 
5 

1 
1 

16 

23 
9 

10 
7 

3 

1 
1 

7 
7 

3 
2 

3 
3 
1 
2 

2 

1 

3 
26 
8 
1 

3 
1 

3 
18 

3 

1 

14 

38 
165 
219 
24 
9 
9 
6 
5 
1 
1 

13 

32 
89 
89 

l-r 
1 

5 
4 
5 
3 
1 
1 

14 

41 
192 
229 
37 
26 
88 
83 
36 
19 
9 
5 

13 

35 
108 
92 
8 
5 
25 
31 
13 
13 
8 
3 

223 

70 

21 

9 

2 

1 

42 

25 

491 

249 

779 

354 

This  is  the  usual  type  of  small-pox  met  with  in  unvaccinated  children.  The  rash 
IS  confluent  on  the  face  especially,  whilst  the  limbs  may  be  covered  with  large  full 
pustules  more  or  less  closely  aggregated.  It  is  very  seldom  that  such  large  pustules 
(like  mistletoe  berries)  occur  in  the  vaccinated  child,  although  in  adults  many  severe 
cases  do  occur.  There  are  also  certain  mortifications  in  course  and  character  to  be 
observed  in  this  type  of  the  disease,  almost  exclusively  amongst  the  vaccinated. 
One  is  that,  after  a  severe  onset  and  very  full  eruption,  the  stage  of  maturation  is 
remarkably  abbreviated,  there  being  comparatively  little  suppuration,  and  conse- 
quently no  secondary  fever.  Another  is  an  eruption  of  closely  aggregated,  broad, 
flat,  papules,  which  give  the  face  an  aspect  not  unlike  that  of  elephantiasis ;  such 
cases  are  not  common.    They  do  not  become  pustular. 

The  profuseness  of  the  rash,  concealing  the  sites  of  vaccination,  accounts  for  the 
rather  large  proportion  of  the  "  alleged  vaccination "  class  in  the  above  table,  a 
proportion  which  would  doubtless  have  been  heightened  had  opportunity  occurred 
for  thorough  inspection  of  every  case  other  than  those  in  hospital. 


Coherent  Type. 

There  were  204  cases  in  which  the  eruption  was  considered  to  be  coherent.  These 
approximated  more  to  the  discrete  variety  than  the  confluent,  many  having  only  a 
few  coherent  pustules  on  the  face.  There  were  two  fatal  cases,  one  an  infant,  and 
the  other  a  woman,  aged  56. 

There  w^ere  no  cases  under  the  age  of  one  month. 
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Table  VI. 


Coherent  Small-Pox. — Age  and  Vaccination. 


Age. 

Vaccinated. 

Alleged 
VaccioatioD. 

"  Under" 
Vaccination. 

Unvaccinated. 

Total 
Cases. 

Total 
Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

[  Deaths. 

Cases. 

Deaths. 

1  lIlUliLU   W  X  Vcttl 

1   to   0  years  - 
5    to  10  „ 
10  to  15  „ 
15  to  20  „ 
20  to  30  „ 
30  to  40  „ 

40  to  50    „              -  - 
50  to  60  „ 
60  to  70  „ 
70  and  over 

1 
3 
7 
38 
36 
16 
9 
3 

1 

1 

1 
1 

1 

I 

3 
12 
1 

3 
31 
29 
1 
2 

1 
2 

1 

1 

4 
34 
43 
5 
9 
40 
39 
17 
9 
3 
1 

1  1  M  1  1  1  II 

113 

1 

4 

17 

70 

1 

204 

1 

Discrete  Type. 

There  were  415  cases  of  the  discrete  tyj)c  of  eruption  varying  much  in  tlie  extent 
of  the  rash.  The  two  deaths  were  not  due  to  variola  per  se,  hut  to  intercurrent 
diseases  (phthisis  in  one,  bronchitis  in  the  other). 

Table  VII. 


Discrete  Small-Pox. — Age  and  Vaccination. 


Age. 

Vaccinated. 

Alleged 
Vaccination. 

"  Under  " 
Vaccination. 

Unvaccinated. 

Total 
Cases. 

Total 
Deaths- 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

1  month  to  1  year  - 

1  to   5  years    -       -  - 

5  to  10  „ 
10  to  15  „ 
15  to  20  „ 
20  to  30  „ 
30  to  40  „ 
40  to  50  „ 
50  to  60  „ 
60  to  70  „ 
70  and  over 

4 
31 
49 
110 
69 
41 
21 
8 
3 

1 
1 

1 

2 

1 

1 

2 
7 

5 

1 

6 
19 
■^7 

2 

8 
26 
36 
33 
51 
112 
72 
43 
23 
8 
3 

1 

336 

2 

5 

15 

59 

415 

2 

Mild  Type. 

There  are  505  cases  in  this  category,  the  majority  having  a  most  sparse  eruption, 
and  very  slight  prodromal  fever.  The  group  includes  live  cases  of  inoculated  small- 
pox, all  in  vaccioated  subjects,  wlio  wore  inoculated  whilst  nursing  severe  cases  in 
their  families. 

S  3 
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Table  VIII. 


Mild  Small-Pox. — Age  and  Vaccination. 


Age. 

Vaccinated. 

Alleged 
Vaccination. 

"  Under  " 
Vaccination. 

Unvaccinated. 

Total 
Cases. 

Total 
Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

One  month  to  one  year 

J. 

9 

6 

— 

1  to  5  years 

4 

9 

13 

5  to  10  „  - 

17 

3 

9 

29 

— 

10  to  15  „ 

71 

2 

1 

74 

15  to  20  „ 

69 

1 

70 

20  to  30  „ 

137 

1 

138 

30  to  40  „ 

92 

92 

40  to  50  „ 

46 

46 

50  to  60  „ 

16 

16 

60  to  70 

14 

2 

16 

70  and  over 

5 

5 

467 

3 

13 

22 

505 

§14.  Small-Pox  and  Vaccination. 

In  tlie  following  table  the  incidence  of  small-pox  amongst  the  vaccinated  and 
unvaccinated  during  each  week  of  1896  is  given  {see  also  Plates  V.  and  VI.)  ;  and  it 
will  be  seen  that  the  period  of  greatest  severity,  i.e. — the  month  of  Pebruary — which 
has  already  been  exemplified  from  our  analysis  of  the  mortality  and  of  the  type  of 
attacks  is  that  period  in  which  the  unvaccinated  class  preponderated. 

In  the  "vaccinated  class"  are  included  those  who  were  "  alleged "  to  have  been 
unvaccinated,  but  who  showed  no  evidence  of  it,  and  those  in  which  no  information 
could  be  obtained  ;  whilst  in  the  "unvaccinated  class  "  are  included  those  who  were 
under  "  vaccination  when  attacked,  i.e.,  vaccinated  primarily  during  the  incubation 
stage. 


Vaccinated  Class. 

Unvaccinated  Class. 

Period. 

Total. 

Attacks. 

Proportion. 

Attacks. 

Proportion. 

June,  1895  lo  Jan.  4,  1896 

23 

69"  7  per  cent. 

10 

31  ■  3  per  cent. 

33 

January  5,  to  February  1,  1896  - 

29 

52-7 

26 

47-3  „ 

55 

February  2  to  February  29,  1896 

46 

29-7 

109 

70-3  „ 

156 

March  1  to  March  28,  1896 

330 

60-6 

214 

39-4  „ 

544 

March  29  to  April  25,  1896 

474 

65-7  „ 

247 

34-3  „ 

721 

April  26  to  May  23,  1896 

189 

62-3  „ 

114 

37-7  „ 

303 

May  24  to  June  20,  1896 

94 

69-6  „ 

41 

31-4  „ 

135 

June  21  to  July  18,  1896 

26 

78-8 

7 

21-2  „ 

33 

1,211 

61-2 

768 

38-8 

1,979 

Table  IX. 

Weekly  Incidence  of  Small -Pox  according  to  Vaccination  Condition  of  the  attacked. 


Date. 

Vaccinated. 

Alleged 
.  Vaccination. 

No  information. 

"  Under  " 
Vaccination. 

Unvaccinated. 

Total 
Cases. 

Total 
Deaths. 

Cases. 

1  Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

.June,    1895,  to 

22 

1 

10 

4 

33 

4 

January  4,  1896. 

Week  ending — 

5 

2 

Jl 

2 

16 

4 

January  11. 

January  18 

3 

1 

6 

2 

9 

3 

„      25  - 

7 

1 

1 

5 

O 

14 

2 

1 
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Small  Pox  ATTACKS,  AND  DEATHS  WITH  REGARD  TO  AGE  AND  VACCtNATfON 
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4 

4 

4 

4 

4 

4 

4 

Under  i 

D  Years 

A 

- 

- 

— 

+ 

4 

4 

+ 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

+ 

+ 

+ 

+ 

+ 

4- 

4 

4 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4 

4 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+  ■  + 

4 

4 

4 

10  TO  3G 

Years 

4 

4 

4 

4- 

4 

+ 

4 

+ 

4 

+ 

4 

4- 

4 

+ 

+ 

+  +  + 

+ 

+■ 

+ 

+ 

4- 

4- 

4- 

4 

+ 

+ 

+ 

+ 

4- 

4- 

+ 

+ 

+ 

4- 

4 

4- 

4- 

+ 

4 

4 

4 

+ 

+ 

+ 

+ 

+ 

+ 

4- 

4 

4- 

4- 

4- 

4- 

+ 

+ 

4- 

4 

+ 

4- 

4 

+ 

4 

+ 

+ 

+ 

+ 

4- 

4- 

+ 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4- 

4 

+ 

+ 

30  Years 

OVER. 

Vcuuiirvixtedy 

}  

1 

V 

rwa 

rYetcct 

nxdHon. 

f  ' 

1 

tijon 

— 1 

V 
2v 

fbfrtva. 

itcuL' 

m>  feu  -e  p  /4'">  Wymen  ft  Sons.t'.Lith:  90IS  -3.  ST. 
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Date. 

Vaccinated. 

Alleged 
Vaccination. 

No  Information. 

"  Under  " 
Vaccination. 

UnTaccinated. 

Total 

Total 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Week  ending — 

1 
) 

February   1  - 

13 

3 

3 



15 

3 

„       8  - 
„      15  - 

8 

1 

5 

1 

2 

3 





 . 





14 

5 

17 

5 

„     22  - 
„     29  - 
March   7  -  - 

19 

2 



 , 





53 

28 

72 

30 

16 









2 

1 

35 

14 

lo 

56 

5 

2 

] 





2 

1 

31 

14 

91 

21 

„    14  - 
„    21   -  - 

85 

8 

4 

1 



 . 



54 

22 

ol 

88 

6 

5 

2 



^  

5 



53 

28 

1 

do 

„  28 

90 

i-r 







 . 

12 

4 

57 

24 

159 

35 

April  4    -  - 

108 

13 

4 

2 

,  



13 

6 

68 

23 

TOO 

44 

„  11 

135 

16 

8 

3 

2 

2 

4 



50 

22 

1  on 

lyy 

43 

„    18    -  - 

„    25-  - 
May   2      -  - 

107 

7 

5 

3 

— 

— 

14 

2 

46 

22 

1  '70 

34 

99 

10 

5 

1 





15 

3 

38 

14 

1  r:^7 
io7 

60 

1 

1 







6 

2 

32 

11 

no 

yy 

14: 

j»  y  - 

„  16 
„  23  - 
„  30      -  - 
June   6  - 

62 

9 

— 

— 

— 

— 

5 

2 

26 

12 

CO 

39 

4 



.,  





4 

3 

21 

12 

D4 

ly 

25 

2 

3 

2 

— 

— 

4 

2 

15 

5 

AT 

J  1 

31 

1 

1 
1 

1 

1 
1 

io 

Q 
O 

34 

1 

12 

6 

4/ 

D 

"13     -  - 

16 

1 

5 

3 

21 

4 

„   20  -  - 

11 

4 

15 

„  27     -  - 

14 

1 

5 

2 

19 

3 

July     4  - 

5 

2 

1 

7 

1 

„      11         -  - 

2 

2 

„    18  -  - 

5 

2 

5 

2 

1,168 

102 

40 

16 

3 

2 

89 

27 

679 

287 

1,979 

434 

Table  X.    (Plate  VII.) 
Vaccination. — Condition  of  those  Attacked  with  Small-pox  at  Ages. 


Age. 

Vaccinated. 

Alleged 
Vaccination. 

No  Information 
on  Vaccination. 

"  Under  " 
Vaccination. 

Unvaccinated. 

Total 
Cases. 

Total 
Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

1  month  and  under 
1  month  to  1  year 

1  to   5  years 

5  to  10  „ 
10  to  15  „ 
15  to  20  „ 
20  to  30  „ 
30  to  40 
40  to  50  „ 
50  to  60  „ 
60  to  70 
70  and  over 

1 
24 
116 
144 
359 
272 
142 
63 
34 
13 

1 

J 

3 
23 
29 
21 
12 
8 
4 

1 
1 
2 
12 
13 
4 
4 
2 
1 

1 
5 
6 
1 

3 

2 
1 

1 

1 

10 
41 
29 
4 
1 
3 
1 

3 
19 
4 

1 

22 
53 
229 
296 
30 
13 
14 
12 
7 
2 
1 

21 
37 
94 
101 
9 
5 
7 
8 
3 
1 
1 

22 
63 
271 
350 
151 
160 
390 
299 
153 
69 
37 
14 

21 
40 
114 
105 
10 
9 
37 
44 
25 
16 
9 
4 

1,168 

102 

40 

16 

3 

2 

89 

27 

679 

287 

1,979 

434 

Collated  in  age  periods,  these  figures  give  : — 


Age. 

Vaccinated  Class. 

Unvaccinated  Class. 

Attacks. 

Deaths. 

Attacks. 

Deaths. 

1  month  and  under    -             -  - 
1  month  to  1  year 

1  to  10  years           -  - 
10  to  30  „ 
30  and  over 

26 
636 
549 

1 

34 
85 

22 
63 
595 
65 
23 

21 
40 
218 
22 
13 

1,211 

120 

768 

4 

S  4 
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so  that  the  case  mortality  in  eack  class  at  each  age  period  was 


Age. 

Vaccinated  Class. 

Unvaccinated  Class. 

1  month  and  under 

— 

95  "4  per  cent. 

1  month  to  1  j'ear  -  - 

63-5  „ 

1  to  10  years 

3"  8  per  cent. 

36-6  „ 

10  to  30  „ 

5-3  „ 

33-8  „ 

30  and  over  -          -  - 

15-4  „ 

56-5  „ 

There  were  no  vaccinated  infants  under  one  year  of  age  attacked  with  small-pox, 
and  25  children  below  the  age  of  10  years.*  The  youngest  of  these  was  a  female  child, 
(No.  1,695),  four  years  old,  who  was  attacked  with  small-pox  on  May  7th,  she  having 
been  vaccinated  oa  April  15th,  The  case  therefore  approximates  closely  to  those  in 
the  group  "under  vaccination,"  but  assuming  that  in  her  case  the  incubation  period 
was  of  the  usual  extent,  it  has  not  been  included  in  that  category.  The  vaccination  was 
performed  in  three  places,  three  weeks  before  the  attack  of  small-pox  commenced,  and 
when  I  savf  the  child  a  few  days  later  there  were  three  inflamed  vaccinal  sites  covered 
by  dark  scabs.  The  eruption  was  then  profuse,  but  was  more  marked  on  the  arms 
than  on  the  face.  Although  severe  in  type,  I  did  not  then  anticipate  that  the  case 
would  end  fatally.  Deaili  took  place  on  the  10th  day  of  illness.  It  is  noteworthy, 
that  when  this  child  was  vaccinated  her  mother  was  severely  ill,  and  a  younger  child 
was  attacked  10  days  after  the  death  of  its  sister.  Another  case  of  a  young  vaccinated 
subject  being  attacked  severely  with  small-pox  is  that  of  W.  H.,  seven  years  of  age 
(No.  1,144).  He  was  one  of  a  family  of  seven,  all  of  the  five  children  being  attacked. 
Two  of  these  children  (Nos.  1,287  and  1,288)  were  unvaccinated,  aged  five  and  three 
years  respectively,  they  both  died,  the  youngest  having  a  malignant  attack.  A  boy 
of  12  (No.  757),  the  first  to  be  attacked,  and  a  girl  of  nine  years  (No.  1,143),  had  quite 
mild  attacks.  They,  like  W.  H.,  were  vacciuated.  He  had  four  large  foveate  cicatrices. 
His  attack  was  a  confluent  one  and  left  his  face  much  pitted.  The  third  example  of 
confluent  small-pox  in  a  vaccinated  child  under  10  years  is  the  case  of  W.  W.,  a  boy 
of  eight  years  of  age  (No.  1,607),  who  had  two  faintly  marked  cicatrices  of  his  infantile 
vaccination.  He  was  one  of  a  family  of  nine,  all  vaccinated ;  five  of  them  being 
attacked  with  small-pox,  this  boy  being  ttie  last.  His  attack  was  a  confluent  one,  as 
also  was  those  of  his  brothers  (Nos,  412  and  1,127),  but  a  sister  aged  11  had  a  mild 
attack,  f 

In  severe  cases  the  vaccination  marks  are  often  obscured  by  the  eruption,  and  hence 
many  vaccinated  persons  are  to  be  found  in  the  next  group,  that  of  "  alleged"  vaccin- 
ation. It  is  right  to  add  that,  except  in  the  case  of  young  subjects  under  20,  and  of 
all  those  seen  in  hospital,  there  was  no  systematic  verification  of  the  statement  made 
by  the  patient  or  his  (or  her)  attendants.  It  is  possible  that  had  this  been  done,  the 
"  alleged  "  group  miglit  have  been  considerably  larger. 

There  are  1,168  cases  included  in  the  "  vaccinated"  list,  of  which  102  were  fatal,  a 
mortality  of  8*7  per  cent.  If  to  these  be  added  40  "  alleged  "  cases  (16  deaths),  and 
three  of  whom  no  information  at  all  upon  vaccination  was  obtainable,  there  would  be 
in  all  1,211  cases  with  120  deaths,  a  mortality  of  nearly  10  per  cent. 

Other  analyses  as  to  age  and  type  of  attack  may  be  made  from  the  three  tables 
appended. 


*  Also  one,  No.  1,527,  "alleged  "  to  have  been  vaccinated,  coherent  attack. 

I  lleference  to  the  Table  of  Cases  will  afford  particulars  of  the  other  cases  under  10  years  of  age.  One  was 
coherent  (No.  1,117),  four  discrete  cases,  namely,  (Nos.  821,  1,185,  1,584,  1,896),  and  17  mild  in  type 
(Nos.  307,  501,  613,  578,  603,  776,  862,  867,  928,  1,008,  1,053,  1,143,  1,347,  1,721, 1,725,  1,765,  1,958.)  ' 
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The  Vaccinated  Class. 


A. — Vaccinated. 
Table  XT.    (Plate  VIII.) 
Age  and  Type  of  Attack. 


Malienant. 

Confluent. 

Coherent. 

Discrete. 

Mild. 

iotai 

iotai 

Age. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Ciibfs. 

1  to   5  years 

1 

1 

1 

1 

5  to  10  „ 

2 

1 

4 

17 

24 

10  to  15  „ 

11 

1 

3 

31 

71 

116 

1 

15  to  20  „ 

3 

3 

16 

7 

49 

G9 

144 

o 

20  to  30  „ 

7 

7 

67 

16 

38 

110 

137 

359 

23 

80  to  40  „ 

6 

6 

69 

23 

36 

69 

92 

272 

29 

40  to  50  ., 

11 

11 

28 

9 

16 

41 

1 

46 

142 

21 

50  to  60  „ 

1 

1 

16 

10 

9 

1 

21 

16 

63 

12 

60  to  70  „ 

1 

1 

8 

7 

3 

8 

14 

34 

8 

70  and  over 

5 

3 

3 

1 

5 

13 

4 

29 

29 

223 

70 

113 

1 

336 

2 

467 

1,168 

102 

So  that  at  all  ages  amongst  those  known  to  have  been  vaccinated  in  infancy  there 
were  of — 


Malignant  attacks  -  -  -     2*4  per  cent. 

Confluent       „       -  -  -  19'1  ,, 

Coherent        „  -  -  -  96 

Discrete         „        -  -  -  28*7  „ 

Mild  attacks       ....  40-0  „ 

Whilst  at  periods  under  10  years  of  age  there  were  17  mild,  attacks  out  of  a  total 
of  25,  or  68  per  cent. ;  5  coherent  and  discrete  attacks,  or  20  per  cent.,  and  3 
confluent,  or  12  per  cent. 

He -vaccination. — The  proportion  of  individuals  attacked  witli  small -pox  who  were 
said  to  have  been  re-vaccinated  vfas  considerable. 

It  will  be  seen  from  the  annexed  list  which  has  been  extracted  from  the  general 
table  of  cases  that  190  fall  into  this  category. 

Of  these,  however,  there  is  positive  evidence  that  the  re-vaccination  was  unsuccess- 
ful in  62  instances ;  and  this  number  probably  falls  short  of  the  real  number  of 
failures,  as  in  the  cases  of  those  who  had  been  re- vaccinated  some  years  previously,  or 
had  died,  only  oral  evidence  was  obtained. 

Assuming  that  all  these  were  to  be  regarded  as  re-vaccinated  subjects,  the  number 
128,  may  be  grouped  in  three  categories  :■ — 

1.  — Re-vaccination,  in  previous  years. 

2.  —  „  3  months  to  14  days  from  attack  of  small-pox. 

3.  —  „  within  14  days  of  attack. 

Tothe^'s^  category  belong  37  persons,  viz.,  15  to  20,  1 ;  20  to  30,  7  ;  30  to  40,  14; 
40  to  50,  10  ;   50  to  60,  2  ;  60  to  70,  2 ;  70  and  over,  1. 

Of  these  2  died,  the  types  of  attack  being  confluent  7,  coherent  4,  discrete  5,  mild  21. 

To  the  second  category  belong  8  persons,  viz.,  10  to  15,  2  ;  20  to  30  years,  6. 
There  were  no  deaths,  the  attacks  being  discrete,  3;  mild,  5  (including  one  case 
of  inoculated  small-pox). 

To  the  third  category  there  belong  83  persons,  viz.,  5  to  10,  1;  10  to  15,  17; 
15  to  20,  12;  20  to  SO,  18  ;  30  to  40,  15;  40  to  50,  11  ;  50  to  60,  5  ;  60  to  70,  3; 
70  and  over,  1 . 

There  were  4  deaths,  and  the  types  were  confluent,  9  ;  coherent,  7 ;  discrete,  29 ; 
mild,  38. 

/    96060.  ij) 
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Table  XII. 

List  of  Persons  Attacked  with  Small-Pox  who  had  been  Ee-Vaccinated. 


— 

No. 

in 
Regis 
ter. 

Name. 

Sex. 

Age. 

lype 
of 
Attack. 

Resull 

Vaccination 
Scars. 

Re-vaccination, 

RemarKfi. 

Prior  to  Attack. 

Result 

1 

82 

M.  S.  - 

F. 

19 

Mild  - 

R. 

4  plain 

2  years  ago 

2 

84 

A.  P.  •■ 

F. 

12 

Mild  - 

R. 

4  „ 

3  days  - 

"NT  1*1 

86 

S.  M. 

F. 

49 

D. 

3 

20  years  ago 

JM  11. 

92 

M  A  lVT(>r 

F. 

25 

DiscrGtG 

R. 

3  faint 

In  youth  - 

5 

140 

M.  P. 

F. 

40 

Coherent 

R. 

"  Once  "  - 

g 

223 

G.  M.  - 

M. 

28 

Mild 

R. 

2  faint 

14  days  and  8 

days 

11. 

7 

246 

E.  B. 

F. 

56 

Mild  - 

R. 

3  plain 

4"?  years  - 

g 

281 

H.  K.  - 

F. 

39 

Confluent 

R. 

Nn  TnnrVc 

10  days 

AT  1*1 

9 

298 

1'.  M. 

F. 

34 

Confluent 

R. 

2  days 

10 

299 

 H.  > 

F. 

43 

Mild  - 

R. 

20  years  - 

313 

C.  P. 

M. 

30 

Mild  - 

R. 

Twice ;  last 

time 

7  years. 

12 

326 

H.  M.  - 

M. 

14 

Mild 

R. 

Recent 

1 

13 

345 

S.  N.  I.  - 

M. 

40 

Confluent 

D. 

At  20  to  30  twice ; 

T 

xn  prison  service. 

first  successful. 

14 

348 

G.  B. 

M. 

46 

Discrete 

R. 

6  marks 

20  years 

xo 

379 

J.  t. 

M. 

38 

Discrete  ~ 

R. 

Since  onset  - 

ATi'l 
i.Mi. 

omali-pox  23  years 

16 

381 

E.  F. 

F. 

41 

Confluent 

R. 

26  years  - 

IN  U. 

ago. 

17 

385 

M.  M.  - 

F. 

35 

Mild  - 

R. 

5  faint 

20  years 

- 

18 

418 

A.  L. 

F. 

67 

Confluent 

R. 

10  years 

19 

432 

A.  B. 

M. 

36 

Mild  - 

R. 

4  faint 

23  years 

20 

454 

E.  G. 

F. 

34 

Mild 

R. 

18  years  - 

21 

472 

F.  C. 

M. 

23 

Discrete 

R. 

5  days 

■ 

22 

473 

L.  C. 

F. 

14 

Discrete 

R. 

4  plain  - 

0  days 

iNll. 

23 

483 

M.  P. 

F. 

40 

Mild  - 

R. 

12  years  - 

24 

531 

H.  A.  P. 

M. 

30 

Discrete 

R. 

During  illness 

iNu. 

25 

535 

G.  H.  T. 

M. 

24 

Mild  - 

R. 

Same  day  - 

"Ml*! 

26 

560 

E.  T. 

F. 

32 

Discrete  - 

R. 

1 1  years 

579 

A.  M.  - 

M. 

11 

Mild 

R. 

Rececit 

1  insertion. 

28 

582 

M.  S. 

F. 

27 

Confluent 

R. 

5  (1  faint)  - 

14  years  - 

29 

585 

G.  S. 

M. 

12 

Mild  - 

r! 

Recent 

■ 

30 

609 

T.  M.  - 

M. 

14 

Disc  re  tc  - 

R. 

Same  day  - 

31 

626 

J.  M.  - 

M. 

38 

Confluent 

r! 

7  years 

JNIl. 

32 

029 

W.  G.  - 

M. 

66 

Mild 

r! 

2  years 

JNll, 

33 

632 

W.  M.  - 

M. 

12 

Mild  - 

r! 

Same  day  - 

34 

649 

F.  P. 

M. 

36 

Mild  - 

r! 

Twice 

IN  11. 

35 

650 

M.  A.  P. 

F. 

35 

Mild 

R 

1  day 

36 

667 

E.  W.  - 

F. 

31 

Discrete  - 

e' 

4  days  - 

S7 

677 

R.  H.  - 

F. 

1] 

Discrete 

r! 

6  days 

38 

688 

A.  C. 

M. 

45 

Discrete 

r! 

20  years 

39 

705 

A.  W.  - 

F. 

29 

Discrete 

r! 

2  days 

40 

730 

A.  B. 

M. 

12 

Discrete 

r! 

4  faint 

3  days  - 

"T 
1 

41 

754 

C.  L. 

F. 

23 

Confluent 

r! 

Date  ? 

762 

A.  C.  - 

F. 

28 

Mild 

r! 

3  days 

43 

763 

E.  T. 

M. 

22 

Mild  - 

r! 

"  Twice  "  - 

764 

E.  C. 

F. 

43 

Discrete 

r! 

6  days 

45 

765 

E.  B. 

F. 

24 

Coherent 

r! 

7  years 

46 

768 

E.  C. 

F. 

34 

Confluent 

J) 

13  days 

807 

M.  M.  - 

F. 

24 

Mild  - 

R 

4  days 

48 

810 

A.  M.  - 

F. 

22 

Mild  - 

r! 

6  days 

49 

813 

L.  J. 

F. 

24 

Discrete 

R. 

"  Day  of  rash ' 

JNll. 

822 

F.  B. 

M. 

1 1 

Mild  - 

R. 

Same  day  - 

830 

A.  E.  P. 

F. 

13 

Mild 

r! 

3  days 

Oa 

867 

L.  W.  - 

F. 

9 

Mild 

r! 

2  faint 

5  days 

53 

887 

J.  0. 

M. 

14 

Mild  - 

R. 

12  days  ?  - 

91 1 

E.  A. 

F. 

38 

R. 

1  day  - 

00 

936 

J.  H.  F.  - 

M. 

56 

R. 

About  2  days 

oo 

939 

K.  C. 

F. 

35 

Mild  - 

R. 

20  years 

0  / 

962 

L.  L. 

F. 

15 

Mild 

R. 

3  pldiin  - 

2  days 

4 

Oo 

W.  W.  - 

M 

42 

R. 

9  days 

oy 

965 

F.  W.  - 

M. 

10 

R. 

10  days  - 

60 

07.1 

T  T, 

M 
iVl. 

oo 
—  o 

Mild 

Day  after 

Nil. 

61 

977 

J.  F.  - 

M. 

34 

Coherent 

R. 

z 

20  years 

Nil. 

62 

1,004 

L.  M.  - 

F. 

26 

Coherent 

R. 

10  days  ?  - 

53 

1,034 

J.  S.  - 

M. 

49 

Mild  - 

R. 

3  months  - 

Nil. 

64 

1,041 

W.  W.  - 

M. 

35 

Confluent 

D. 

2  plain 

7  years 

Re-vaccinated  in 

army. 

65 

1,048 

L.  P.  - 

F. 

39 

Confluent 

D. 

10  days  ?  - 

66 

1,064 

H.  S.  - 

M. 

44 

Coherent 

R. 

3  days 

67 

1,065 

S.  H.  - 

F. 

52 

Confluent 

R. 

6  days 

3 

68 

1,075 

A.  M.  - 

M. 

37 

Discrete 

R. 

13  years  - 

69 

1,077 

J.  H.  - 

M. 

36 

Mild  - 

R. 

1 6  days  after  onset 

2 

70 

1,078 

M.  E.  - 

F. 

13 

Mild  - 

R. 

Recent 

Nil. 

71 

1,083 

H.  D.  - 

M. 

18 

Discrete 

R. 

4  plain 

6  days  - 

2 

72 

1,086 

A.  S.  - 

F. 

19 

Mild  - 

R. 

1  day 

Nil. 

73 

1,090 

A.  B.  - 

M. 

)3 

Mild  - 

R. 

Same  day  - 

1 

74 

1,095 

E.  M.  L. 

F. 

15 

Mild  - 

R. 

10  days  ?  - 

75 

1,100 

W.H.  - 

M. 

14 

Discrete 

R. 

13  days  - 

76 

1,109 

A.  P.  - 

M. 

28 

Mild  - 

R. 

8  scars 

IS  years 

—  / 

U7 


No. 
in 
Eegis- 
ter. 

Name. 

oex . 

i 

Age. 

iype 

Result 

Vaccination 
Scars. 

Re-vaccination. 

Remarks. 

OI 

Prior  to  Attack. 

Result. 

77 

1,112 

E.  T.  - 

F. 

32 

Coherent 

R. 



18  years  - 

78 

1,134 

L.  P.  - 

M. 

39 

Mild  - 

R. 

8  years 

79 

1,141 

M.  W.  - 

F. 

66 

Mild  - 

R. 

33  years 

80 

1,163 

W.  S.  - 

M. 

28 

Confluent 

D. 

7  days 

Nil. 

81 

1,165 

A.  H.  - 

M. 

31 

Mild  - 

R. 



6  days 

82 

1,166 

—  B.  - 

F. 

72 

Mild  - 

R. 



6  days 



83 

1,205 

E.  D.  - 

F. 

39 

Confluent 

D. 



Same  day 

.  

Si 

1,218 

D.  M.  - 

M. 

44 

Conflnent 

R. 



30  years 

85 

1,227 

E.  M.  - 

F. 

12 

Mild  - 

R. 



Recent 

Nil. 

86 

1,236 

F.  B.  - 

F. 

36 

Mild  - 

R. 



20  years  - 

87 

1,241 

E.  C.  - 

F. 

16 

Confluent 

E. 



7  days 

1 

88 

1,243 

J.  C.  E. 

M. 

43 

Mild  - 

R. 



20  years  - 

89 

1,266 

—  P.  - 

F. 

73 

Mild  • 

R. 



"  Often  "  - 



90 

1,273 

E.  S.  - 

F. 

56 

Discrete 

R. 



7  days  ?  - 

— 

91 

1,275 

W.  F.  - 

M. 

40 

Confluent 

D. 



2  days 

92 

1,299 

L.  E.  S. 

M. 

15 

Coherent 

R. 

4  small 

4  days 

1 

93 

1,301 

C.  D. 

F. 

15 

Mild  - 

11  days 

3 

94 

1,305 

M.  M. 

Jd  . 

60 

Mild  - 

R. 

20  years  and  7  days 

4 

95 

1,307 

E.  E.  S. 

F. 

22 

Mild  - 

R. 

Day  after  - 

96 

1,310 

P.  H.  P. 

M. 

32 

Mild  - 

R. 



12  days  - 



97 

1,313 

W.  G. 

M. 

17 

Discrete 

R. 

3  days 

1 

98 

1,315 

J.  A. 

M. 

40 

Mild  - 

R. 



2  or  3  times 

Nil. 

99 

1,320 

F. 

28 

Mild  - 

R. 



5  and  7  weeks 

Nil. 

100 

1,321 

TP 

M. 

26 

Coherent 

R. 



Day  of  rash 

Nil. 

101 

1,351 

T   A  S 

M. 

14 

Mild  - 

R. 

4  foveate 

8  days 

2 

Previous  attempt. 

102 

1,353 

P  T 

M. 

28 

Mild  - 

R. 



7  days 



nil. 

103 

1,364 

M  T, 

F. 

30 

Confluent 

E. 

„  

1  day  -       -  - 

1 

104 

1,369 

E.  P. 

M. 

18 

Mild  - 

R. 



Recent 

Nil. 

105 

1,371 

E.  P. 

M. 

30 

Mild  - 

R. 



5  days 

106 

1,376 

E.  S. 

F. 

30 

Mild  - 

R. 



3  days 

Nil. 

107 

1,379 

TP 

M. 

14 

Mild  - 

R. 



5  days 

108 

1,380 

A  P- 
ix.  \jr. 

M. 

29 

Mild  - 

R. 



1  month  - 

Nil. 

109 

1,396 

w.  s.  - 

M. 

33 

Mild  - 

R. 

1  faint 

8  days 

4 

110 

1,415 

E.  W.  - 

M. 

19 

Discrete 

R. 



5  days 

111 

1,419 

A.  A.  - 

F. 

14 

Mild  - 

R. 



4  days 

112 

1,422 

E.  B.  - 

F. 

40 

Discrete 

R. 



Same  day 

1 

113 

1,424 

A.  0.  - 

F. 

42 

Mild  - 

R. 

3  faint 

22  years 

2 

114 

1,425 

W.  0.  - 

M. 

22 

Mild  - 

R. 

8  days 

4 

115 

1,430 

J.  D.  - 

M. 

24 

Mild  - 

R. 



Same  day 

116 

1,436 

H.  K.  - 

M. 

16 

Discrete 

R. 

3  faint 

1  day 

117 

1,441 

E.  D.  - 

F. 

61 

Mild  - 

R. 

52  years  and  5  days 

118 

1,443 

J.  C.  - 

M. 

25 

Mild  - 

R. 



4  months  - 

Nil. 

119 

1,448 

J.  L.  - 

M. 

11 

Mild  - 

R. 



20  days 

120 

1,449 

K.  F.  - 

M. 

40 

Discrete 

R. 

2  plain 

7  days 

Nil. 

121 

1,450 

M.  G.  - 

F. 

28 

Discrete 

R. 

6  scars 

6  days  -       -  - 

122 

1,456 

A.  S..  - 

F. 

18 

Mild  - 

R. 

6  weeks  - 

Nil. 

123 

1,459 

G.  L.  - 

M. 

31 

Mild  - 

R. 

2  small 

2|  months  - 

Nil. 

124 

1,460 

T.  P.  - 

M. 

33 

Discrete 

R. 

1  day 

1 

125 

1,461 

W.  L.  - 

M. 

20 

Mild  - 

R. 



2  days  after 

126 

1,487 

H.  H.  - 

M. 

25 

Discrete 

R. 



19  days 

1 

127 

1,495 

J.  B.  - 

M. 

21 

Confluent 

R. 

5  days 

1 

128 

1,499 

E.  P.  - 

F. 

42 

Mild  - 

R. 

6  days 

129 

1,502 

D.  T.  ■ 

M. 

44 

Discrete 

R. 

10  days 

1 

130 

1,526 

L.  L.  - 

F. 

16 

Discrete 

R. 

4  scars 

3  days 

1 

131 

1,539 

A.  M.  - 

M. 

20 

Discrete 

R. 

4  good 

6  days 

3 

132 

1,540 

T.  T.  - 

M. 

32 

Confluent 

E. 

8  days 

Nil. 

133 

1,550 

W.  P.  • 

M. 

24 

Discrete 

R. 

3  scars 

4  days 

3 

M. 

17 

Mild  - 

7  years  and  day  of 

134 

1,554 

J.  G.  - 

R. 

4  scars 

rash. 

135 

1,563 

A.  Y.  - 

F. 

21 

Mild  - 

R. 

4  foveate 

1 1  years 

Nil. 

136 

1,572 

E.  K.  - 

F. 

31 

Confluent 

R. 

3  days 

Nil. 

137 

1,576 

E.  F.  - 

M. 

22 

Mild  - 

R. 

3  weeks 

138 

1,578 

P.  V.  - 

M. 

55 

Coherent 

R. 

4  days 

4 

139 

1,588 

E.  R.  - 

M. 

43 

Coherent 

R. 

15  days 

Nil. 

140 

1,594 

E.  B.  - 

M. 

38 

Coherent 

R. 

6  dajs 

Nil. 

141 

1,595 

S.  H.  - 

F. 

23 

Mild  - 

R. 

6  days 

Nil. 

142 

1,596 

J.  W.  - 

M. 

23 

Discrete 

R. 

7  days 

1 

143 

1,599 

W.  G.  - 

M. 

15 

Discrete 

R. 

9  and  1  day 

Nil. 

144 

1,603 

A.  V.  - 

F. 

15 

Mild  - 

E. 

3  days 

145 

1,609 

W.  M. 

M. 

52 

Mild  - 

R. 

3  days 

3 

146 

1,616 

.1.  G.  W. 

M. 

21 

Discrete 

R. 

3  foveate 

Twice  - 

Nil. 

147 

1,620 

G.  E. 

M. 

25 

Confluent 

E. 

4  days 

Nil. 

148 

1,624 

A.  F.  - 

F. 

39 

Confluent 

R. 

3  weeks 

Nil. 

149 

1,627 

S.  P.  - 

F. 

40 

Coherent 

R. 

3  plain 

3  weeks 

Nil. 

150 

1,628 

S.  R. 

F. 

52 

Mild  - 

R. 

47  years 

151 

1,643 

C.  W.  T. 

M. 

15 

Mild  - 

R. 

2  scars 

4  weeks  - 

Nil. 

152 

1,649 

M.  A.  J. 

F. 
F. 

45 

Coherent 

li. 

8  days  -       -  - 

Nil. 

Sm 1 1 -               in       1  n _ 
OllltU.!*  IJUJL        lU  111" 

153 

1,650 

M.  D.  - 

48 

Discrete 

R. 

3  faint 

4  days 

1 

fancy. 

154 

1,651 

N.  E.  - 

F. 

11 

Mild  - 

E. 

4  smooth 

9  days 

2 

155 

1,652 

J.  T. 

M. 

49 

Discrete^ 

E. 

8  days 

1 

156 

1,655 

G.  McK. 

M. 

39 

Coherent 

R. 

6  days 

157 

1,669 

L.  P. 

F. 

22 

Discrete 

R. 

4  days 

3 

158 

1,675 

J.  B.  - 

M. 

60 

Discrete 

U. 

2  faint 

10  days 

3 

Small-pox  at  13. 

159 

1,676 

E.  A.  B. 

F. 

30 

Coherent 

R. 

1  day 

2 

160 

1,678 

E.J.  - 

if. 

48 

Mild  - 

R. 

18  and  9  years 

161 

1,713 

A.  H.  - 

M. 

40 

Confluent 

D. 

3  faint 

24  years 

Nil. 

162 

1,715 

S.  T.  - 

M. 

13 

Mild  - 

R. 

Twice  recently 

Nil. 

163 

1,716 

W.  M.  - 

M. 

38 

Coherent 

R. 

5  days 

Nil. 

T  2 
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No. 

iu 
Regis- 
ter. 

Name. 

Sex. 

Age. 

Type 

of 
Attack. 

Result. 

Vaccination 
Scars. 

Re-vaccination 
Prior  to  Attack. 

Result. 

Remarks. 

1 G 1 

1,731 

C.  C.  - 

M. 

21 

Mild  - 

E. 

4  plain 

2  months  - 

Nil. 

165 

1  733 

D.  J.  W. 

M. 

27 

DiscrGtG  - 

R. 

6  scars 

^  "weots       -  — 

Nil. 

166 

1  738 

J.  B. 

M. 

27 

ColicrGiit  — 

R. 

167 

1  760 

J.  A. 

M. 

46 

Mild  - 

R. 

7  days  - 

2 

168 

1,7G9 

A.  P.  - 

m'. 

44, 

Mild 

r! 

6  scars' 

20  years  - 

— 

169 

1,770 

A.  H.  - 

M. 

16 

Mild  - 

E. 

1  and  2  months  - 

Nil. 

170 

1 ,772 

J.  B. 

M. 

29 

E. 

1  Tnvpnfp 

9  wesks    -  - 

JXesult     very  im- 

perfect  (^sce  list  of 

Mild  - 

171 

1  785 

E.  Y. 

F. 

24 

E. 

5  w6elcs  - 

] 

172 

1  791 

C.  H. 

M. 

16 

DiscrGtc 

E. 

5  weeks 

Nil. 

173 

1  792 

G.  H.  - 

M. 

26 

Mild  - 

R. 

6  weeks 

Nil. 

174 

1  806 

L.  C. 

F. 

22 

Mild 

E. 

g  weeks  - 

2 

T            1    +    ^  11 

Inoculated  small 

175 

I  809 

E.  B. 

M. 

23 

Discrete 

E. 

6  weeks  twice 

Nil. 

pox. 

176 

1  824 

C.  H. 

M. 

14 

Discrete 

E 

2  fair 

2  m,onths  - 

Nil. 

177 

1  827 

w.  s. 

M. 

25 

Mild  - 

E. 

2  faint 

8  days         ~  ~ 

Nil. 

178 

1  830 

E.  N. 

F. 

22 

Mild  ■- 

E. 

3  weeks    -  - 

Nil. 

1 79 

1,841 

E.  G. 

F. 

27 

Coberent 

E. 

13  years      -  - 

180 

1  842 

E.  A.  L. 

F. 

33 

Discrete 

E. 

A.  VPflT*^        —  _ 

Nil 

181 

1  863 

W.  D.  - 

M. 

23 

Discrete 

E. 

4-  Tinnntyic       _  _ 

182 

l!873 

B.B.  - 

F." 

21 

Discrete 

E.' 

2  months  - 

183 

1,876 

A.  T.  - 

F. 

39 

Mild  - 

E. 

2  months 

Nil. 

184 

1,892 

T.  P. 

M. 

38 

Confluent 

R. 

14  years  - 

1 

185 

1,927 

M.  D.  - 

F. 

19 

Discrete 

R. 

3  foveate 

6  weeks 

Nil. 

186 

1,929 

A.  M.  S. 

F. 

31 

Mild  - 

R. 

20  years  - 

187 

1,941 

M.  A.  F. 

F. 

60 

Mild  - 

R. 

3  foveate 

20  years 

Nil. 

188 

1,963 

H.  M.  - 

M. 

14 

Mild  - 

E. 

4  „ 

3  months  - 

1 

189 

1,964 

A.W.  - 

M. 

45 

Mild  - 

R. 

4  „ 

2  months 

Nil. 

190 

1,965 

A.  T.  - 

F. 

42 

Mild  - 

E. 

3 

20  years  - 

Nil. 

B. — Alleged  Vaccination. 
Table  XIII.    (Plate  VIII.) 


Age. 

Malignant. 

Confluent. 

Coherent. 

Discrete. 

Mild. 

Total 
Cases. 

Total 
Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

5   to  10  years 

1 

10  to  15  „ 

1 

1 

15  to  20  „ 

1 

1 

1 

2 

1 

20  to  30  „ 

2 

2 

7 

3 

1 

1 

1 

12 

5 

30  to  40  „ 

3 

3 

7 

3 

1 

2 

13 

6 

40  to  50  „ 

3 

1 

1 

4 

1 

50  to  GO  „ 

1 

1 

2 

2 

1 

4 

3 

2 

2 

/O  and  over 

1 

1 

7 

7 

21 

9 

4 

5 

3 

40 

16 

The  proportionate  severity  of  attacks  in  this  group  at  al]  ages  was  : — 

Of  malignant  attacks  -  -          -  17*5  per  cent. 

Of  confluent       ,,  -  -              -  52*5  „ 

Of  coherent        „  -  -          -  10.0  „ 

Of  discrete         ,>  -  -             -  12-5  „ 

Of  mild  attacks     -  -  -          -  7*5 

There  was  only  one  under  the  age  of  10  years ;  this  was  a  coherent  attack. 

N.B.  —  Except  in  malignant  and  confluent  cases,  the  total  absence  of  any 
vaccination  scars  was  certain. 

C. — No  information  as  to  Vaccination. 

In  three  cases  I  have  no  particulars  as  to  the  vaccination  condition  of  the 
individuals  attacked,  viz.,  Nos.  2,  1,154,  and  1,074.  They  all  fall  between  the  ages  of 
20  and  30,  two  being  fatal  cases,  one  of  malignant,  the  other  of  confluent  type. 
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Tke  TJnvaccinated  Class. 

Eor  purposes  of  statistical  comparison  it  has  seemed  right  to  include  Mdthin  the 
"  Unvaccinated  Class  "  those  who  were  "  undergoing-  vaccination  "  when  attacked  by 
the  disease.  A  list  of  the  cases  is  appended,  and  as  their  general  mortality  is  some- 
what lower  than  that  of  those  who  had  never  undergone  vaccination  (even  recently) 
it  would  appear  as  if  some  influence  on  the  disease  must  have  been  exerted  by  the 
vaccination  in  a  certain  proportion  of  the  cases. 

A. —  Tinder  Vaccination.  .  . 


Table  XIV.  (Plate  VIII.) 


Age. 

Malignant. 

Confluent. 

Coherent. 

Discrete. 

Mild. 

Total 

Total 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

1  montli  to  1  year 
1  to    5  years 
5  to  10  „ 

1 
1 

1 
1 

3 

26 

8 

3 
18 
3 

1 

3 

12 

2 
7 

5 

4 
4 
3 

10 
41 
29 

3 
19 

4 

lu  to  15  „ 

1 

1 

2 

4 

15  to  20  „ 
20  to  30  „ 
30  to  40  „ 

3 
1 

1 

1 

1 
3 
1 

I 

2 

2 

42 

25 

17 

15 

13 

89 

27 

Eighty-nine  of  those  attacked  with  small-pox  had  been  vaccinated  within  a  fort- 
night of  their  falling  ill,  in  20  cases  the  vaccination  being  performed  either  at  or 
shortly  after  the  actual  onset  of  the  disease.  The  majority  (70  out  of  89)  were 
children  below  the  age  of  10.    There  were  27  deaths,  a  mortality  of  30-3  per  cent. 

In  addition  to  these  there  were  others  who  Avere  submitted  to  primary  vaccination 
during  the  incubation  period  but  in  whom  the  vaccination  did  not  take.  They  are 
included  in  the  "  unvaccinated"  series,  with  which  for  general  statistical  comparison 
the  above  89  cases  may  also  be  comprised. 

Table  XV. 


Small-Pox  Attacks  whilst  undergoing  Primary  Vaccination. 


Refe- 

Small-Pox. 

Date 

iSfumber 

Day 
before 
Attack 

Typo 

Re- 

rence 
in 

Register 

Name. 

Age. 

Onset. 

Rash. 

of 

Vaccination. 

of 

Insertions. 

on 
■which 
Vacci- 
nated. 

of  Attack. 

sult. 

Remarka. 

1 

70 

W.  T.  - 

5 

January  22 

January  24 

7  days 

4  vesicles 

Cth 

Mild  - 

R. 

2 

201 

E.G. 

4 

February  22 

February  24 

February  19 

3rd 

Confluent 

D. 

8 

217 

B.  K.  T.  - 

3 

24 

29 

19 

5th 

Discrete 

K. 

Rash  abortive. 

i 

262 

A.H. 

10 

28 

March 

1 

29 

Mild  - 

R. 

Concurrent. 

5 

263 

E.  H. 

4 

28 

1 

29 

Confluent 

D. 

Do. 

6 

321 

A.  S. 

3 

April 

6 

Confluent 

R. 

7 

508 

W,  H.  A.  - 

7 

IVIarch  14 

March 

17 

March 

14 

Coherent 

R. 

Concurrent 

8 

553 

W.  R.  - 

8 

13 

15 

12 

1st 

Confluent 

R. 

9 

589 

CD. 

10 

18 

20 

9 

9th 

Coherent 

R. 

10 

606 

M.  B.  - 

4 

20 

22 

22 

Confluent 

D. 

Concurrent. 

11 

6211 

A.M.  - 

5 

23 

21 

19 

3rd 

Coherent 

R. 

12 

G.35 

A.  M.  - 

2 

21 

23 

19 

2nd 

Mild 

R. 

13 

630 

F.  M.  - 

8 

19 

21 

19 

Mild  - 

R. 

Concurrent. 

11 

665 

R.  M.  - 

4 

24 

26 

19 

5th 

Confluent 

D. 

15 

673 

E.G. 

2 

>,  21 

23 

19 

2nd 

Confluent 

R. 

16 

695 

V.M.  - 

26 

26 

7 

19th 

Mild  - 

R. 

A  doubtful  case. 

17 

038 

M.  W.  - 

5 

29 

April 

1 

22 

4  vesicles 

7th 

Discrete 

R. 

T  3 
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Refe- 

Small-Pox. 

Date 

Number 

Day 
before 
Attack 

Type 

Re- 

— 

rence 

in 
legister 

Name. 

Age. 

Onset. 

Rash. 

of 

Vaccination. 

of 

i  Insertions. 

on 
which 
Vacci- 
nated. 

of  Attack, 

sult. 

Remarks. 

- 

18 

753 

M.  G.  - 

2 

March 

24 

March 

27 

March  16 

4  vesicles 

8th 

Discrete 

R. 

19 

774 

Ii.  M.  - 

5 

26 

28 

21 

- 

5th 

Confluent 

D. 

20 

793 

E.  E. 

2 

25 

27 

18 

1  vesicle  - 

7th 

Coherent 

R. 

21 

815 

C.  C. 

3 

28 

30 

28 

— 

- 

Confluent 

D. 

Concurrent. 

22 

823 

B.  B.  - 

3 

'• 

27 

30 

27 

- 

- 

Confluent 

D. 

Do. 

23 

827 

E.K.  - 

8 

? 

1 

- 

Coherent 

R. 

24 

829 

E.  P. 

3 

I  2 

29 

30 

24 

— 

5th 

Confluent 

D. 

25 

837 

B.C. 

4 

28 

30 

28 

— 

- 

Confluent 

D. 

Concurrent. 

26 

851 

V.  G.  - 

3 

April 

28 

April 

30 

April  22 

2  vesicles 

6th 

Coherent 

.  E.. 

Many  small  pustules. 

27 

860 

J.  H. 

4 

March 

28 

March 

30 

March  20 

— 

8th 

Confluent 

D. 

28 

864 

P.W.  - 

7 

24 

26 

16 

— 

8th 

Mild  - 

R. 

29 

868 

H.  H.  - 

2 

24 

26 

25 

— 

- 

Confluent 

D. 

Concurrent. 

30 

871 

F.K.  - 

5 

25 

27 

25 

— 

- 

Discrete 

R. 

Do. 

31 

884 

E-C. 

5 

29 

April 

2 

28 

— 

1st 

Confluent 

R. 

32 

916 

E.  P. 

4 

" 

29 

2 

31 

— 

- 

Coherent 

R. 

Concurrent. 

33 

952 

A.  C. 

2 

April 

2 

4 

26 

7th 

Discrete 

R. 

34 

963 

M.W.  - 

6 

" 

4 

5 

25 

— 

10th 

Coherent 

R. 

35 

1,000 

G.  H. 

7 

March 

30 

1 

April  1 

— 

- 

Confluent 

D. 

Concurrent. 

36 

1,009 

B.C. 

4 

April 

2 

4 

March  28 

- 

7th 

Discrete 

R. 

37 

1,010 

E.  C. 

5 

5 

7 

IS 

— 

8th 

Mild  - 

R. 

38 

1,089 

P.K. 

5 

1  1 

March 

31 

" 

2 

25 

- 

6th 

Discrete 

R. 

39 
40 

1,159 
1,173 

S.B. 
C.  G. 

4 
9 

April 

11 

April 

13 

"A  few  days  " 
March  29 

2  vesicles 
- 

f 

13th 

Confluent 
Coherent 

R. 
R. 

Rapid   subsidence  o 
rash. 

41 

1,176 

L.  L. 

1 

]2 

14 

April  12 

— 

- 

Confluent 

R. 

Concurrent. 

4a 

1,183 

J.J. 

20 

9 

11 

8 

- 

1st 

Confluent 

R. 

43 

1,191 

H.H.  - 

5 

10 

" 

12 

9 

- 

1st 

Confluent 

R. 

44 

1,195 

C.  P. 

4 

13 

14 

3 

- 

10th 

Mild  - 

R. 

45 

1,196 

L.B.  - 

2 

March 

19 

March 

21 

March  16 

- 

3rd 

Mild 

R. 

46 

1,254 

J.  R. 

26 

April 

13 

April 

15 

April  14 

- 

- 

Confluent 

D. 

Concurrent. 

47 

1,290 

E.  h. 

10 

12 

14 

>,  12 

- 

- 

Confluent 

R. 

Do. 

48 

1,314 

V.  S. 

6 

11 

13 

11 

- 

- 

Coherent 

E. 

Do. 

49 

1,324 

A.  J. 

3 

15 

17 

11 

- 

4th 

Discrete 

R. 

Rash  abortive. 

50 

1,325 

A.  D.  - 

3 

12 

14 

12 

- 

•  - 

Discrete 

R. 

Concurrent. 

Bl 

1,330 

Ii.  P. 

6  wks. 

'• 

13 

15 

6 

- 

7th 

Mild  - 

R. 

52 

1,337 

W.  S. 

1 

•• 

16 

18 

23 

- 

7th 

Confluent 

D. 

53 

1,338 

A.  W.  - 

20 

16 

19 

11 

4  vesicles 

5th 

Confluent 

R. 

54 

1,367 

E.  P. 

17 

19 

10 

- 

7th 

Mild  - 

R. 

55 

1,375 

H.J. 

2 

16 

18 

9 

- 

7th 

Confluent 

R. 

56 

1,386 

G.  C. 

9 

20 

22 

16 

4  vesicles 

3rd 

Coherent 

R. 

57 

1,399 

0.  W.  - 

7 

16 

» 

18 

"10  days  " 

3  vesicles 

8th 

Confluent 

R. 

S8 

1,414 

A.  C. 

9 

19 

21 

April  16 

-  . 

3rd 

Discrete 

R. 

59 

1,423 

D.  R.  - 

17 

" 

21 

23 

21 

S  vesicles 

- 

Discrete 

R. 

Concurrent. 

60 

1,420 

T.  G. 

33 

19 

21 

15 

4  vesicles 

4th 

Confluent 

R. 

61 

1,431 

M.L.  - 

6 

20 

22 

20 

- 

- 

Discrete 

R. 

Concurrent. 

62 

1,446 

E.  R 

Ta 

19 

21 

13 

3  vesicles 

6th 

Mild  - 

R. 

Sparse  pustules. 

63 

1,451 

A.  J.  H.  - 

10  wks. 

19 

21 

10 

- 

9th 

Discrete 

R. 

Rash  abortive. 

64 

1,465 

W.  R.  - 

1 

" 

24 

26 

16 

2  vesicles 

10th 

Confluent 

D. 

65 

1,479 

E.J. 

4 

23 

25 

"Within  7  days 

- 

? 

Confluent 

D. 

66 

1,484 

T.  E.  R.  - 

4 

22 

23 

April  17 

2  vesicles 

5th 

Confluent 

D. 

67 

1,494 

E.  M.  C.  - 

8 

26 

25 

18 

2  vesicles 

5th 

Coherent 

R. 

68 

1,501 

G.R. 

7 

22 

24 

13 

3  vesicles 

9th 

Coherent 

R. 

69 

1,521 

G.W.  - 

7 

25 

28 

22 

3  vesicles 

3rd 

Malignant 

D. 

70 

1,536 

G.  C. 

10 

21 

24 

„  13 

3  vesicles 

8  th 

Milfl 
IVXlltl     -  ' 

R. 

71 

1,585 

C.  H. 

3 

27 

30 

24 

3rd 

Confluent 

R. 

72 

1,586 

J.  M. 

3 

28 

30 

27 

3  vesicles 

1st 

Confluent 

D. 

73 

1,587 

H.  P.  - 

2 

28 

30 

22 

6th 

Confluent 

R. 

74 

1,611 

E.  G. 

5 

28 

30 

24 

3  vesicles 

4th 

Discrete 

R. 

75 

1,636 

E.  P. 

!-? 

May 

« 

4 

May 

6 

May  4 

4  vesicles 

i 

Coherent 

R. 

1 

ConcTirrertt. 
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Refe- 

Small-Pox. 

Date 

Number 

Day 
before 
Attack 

Type 
of  Attack. 

Re- 

— 

ren  ce 
in 

Register 

Name. 

Age. 

Onset. 

Rash. 

of 

Vaccination. 

of 

Ins6rtions, 

on 
which 
Vacci- 
nated. 

sult. 

RemarKs, 

76 

1,656 

B.  L.  J.  - 

4 

May 

6 

May 

7 

April 

24 

— 

14th 

Malignant  - 

D. 

77 

l,66o 

J.  P. 

3 

4 

" 

7 

May 

4 

4  vesicles 

- 

Confluent 

R. 

Concurren  t. 

78 

1,608 

J.  M. 

9 

5 

7 

April 

30 

2  vesicles 

Bth 

Coherent 

R. 

7i» 

1,688 

A.  S. 

1 

5 

9 

May 

4 

- 

1st 

Confluent 

D. 

80 

1,702 

M.  E. 

8 

9 

11 

6 

2  vesicles 

Srd 

Coherent 

R. 

81 

1,719 

H.  H. 

5 

10 

12 

7 

- 

3rd 

Confluent 

D. 

82 

1,722 

A.  C.W. 

A 

9 

11 

7 

— 

2nd 

Confluent 

D. 

83 

1,739 

E.W. 

A 

12 

15 

7 

3  -"esicles 

5th 

Confluent 

D. 

84 

1,743 

s.  c. 

2 

15 

17 

14 

— 

1st 

Confluent 

D. 

85 

1,780 

E.M. 

2 

17 

9 

3  vesicles 

7th 

Discrete 

R. 

86 

1,794 

M.  W. 

4 

May 

18 

20 

18 

4  vesicles 

Confluent 

D. 

Concurrent. 

87 

1,795 

H.\V. 

6 

18 

20 

IS 

3  vesicles 

Confluent 

R. 

Do. 

88 

1,831 

D.  C. 

4 

24 

26 

19 

3  vesicles 

5t-h 

Confluent 

D. 

89 

1,832 

E.  C- 

6 

24 

26 

19 

3  vesicles 

5th 

Coherent 

R. 

In  a  few  instances  the  sparseness  of  the  eruption,  and  its  character,  especially  the 
tendency  to  minute,  multiform  papules  and  pustules,  suggested  that  the  vaccination 
had  exerted  a  distinctly  modifying  influence  upon  the  disease.  In  general,  however, 
it  is  not  possible  to  assert  that  such  a  result  had  occurred.  An  analysis  of  the 
foregoing  table  shows  that  of  the  23  "  concurrent "  cases  (vaccinated,  that  is,  on  the 
day  of  attack  or  even  on  one  or  two  days  after  illness  began)  there  were  9  deaths,  or 


Days  before  Onset  of  Small-Pox. 

Day  of 
Attack. 

Days  after 
Onset. 

? 

19. 

14. 

13. 

10. 

9. 

8. 

7. 

5. 

4. 

3. 

2. 

1. 

1. 

2. 

Cases  -       -  - 

i 

1 

1 

1 

3 

3 

6 

9 

4 

12 

3 

9 

3 

16 

5 

2 

Deaths  - 

1 

1 

1 

1 

1 

6 

3 

1 

3 

4 

4 

1 

Malignant  - 

1 

Confluent 

3 

1 

2 

1 

1 

7 

1 

3 

2 

7 

8 

4 

1 

Coherent 

1 

1 

1 

2 

1 

1 

3 

3 

3 

1 

Discrete  - 

1 

1 

5 

1 

1 

2 

1 

4 

Mild  - 

1 

1 

3 

2 

1 

1 

1 

1 

1 

1 

39"1  per  cent.;  whilst  of  those  vaccinated  14  days  or  fewer  before  the  attack,  and  one 
(doubtful)  case  vaccinated  19  days  before,  there  were  18  deaths  out  of  66  attacks,  or 
27*2  per  cent.  Nor  does  a  scrutiny  of  the  type  of  attack  lead  to  a  much  different 
conclusion.  The  proportion  of  severe  cases  was  slightly  higher  among  the  "  con- 
current "  than  the  remainder,  there  being  of  confluent  cases  in  the  former  series 
56"5  per  cent.,  as  against  45-5  per  cent,  (confluent  and  malignant)  in  tbe  latter.  It 
will  be  seen,  however,  that  there  are  certainly  more  discrete  and  mild  cases  amongst 
those  vaccinated  in  the  earlier  than  in  those  vaccinated  in  the  later  days. 


The  proportionate  severity  of  attacks  at  all  ages,  and  independently  of  the  period 
of  vaccination,  were  in  this  group  : — 

Of  malignant  cases        -  -       -       -       -       -    2*2  per  cent. 

„  confluent     „     -          -  -          -  -  47*2  „ 

„  coherent     „       -  -             -  -  19'1  „ 

„  discrete  i6-8  „ 

„  mild           „        -  -          -       «  -  14'5  „ 


the  majority  being  under  the  age  of  10  years. 

"t  4 
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B. —  Unvaccinated. 
Table  XVI.    (Plate  VIII.) 


Age. 

Malignant. 

Confluent. 

Coherent. 

Discrete. 

Mild. 

Indeterminate. 

Total 
Cases. 

Total 
Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases.  1 

Deaths. 

Cases. 

Deaths. 

1  month  and  under 

5 

5 

14 

13 

3 

3 

22 

21 

1  month  to  i  year 

4 

4 

3« 

32 

3 

1 

6 

2 

53 

37 

1  to   5  years 

5 

5 

165 

^9 

31 

19 

9 

229 

94 

5  to  10  „ 

12 

12 

219 

89 

29 

27 

9 

296 

101 

10  to  15  „ 

2 

2 

24 

7 

1 

2 

1 

30 

9 

15  to  20     „  - 

9 

5 

2 

1 

13 

6 

20  to  30  „ 

3 

3 

9 

4 

1 

14 

7 

30  to  40     „  - 

3 

3 

6 

5 

2 

12 

8 

40  to  50  „ 

5 

3 

1 

7 

3 

50  to  60     „  - 

1 

1 

2 

1 

GO  to  70  „ 

1 

1 

1 

1 

70  and  over 

34 

34 

1 

491 

249 

70 

1 

59 

i 

22 

3 

3 

679 

287 

The  number  of  the  unvaccinated  was  679.  [If  to  these  be  added  those  who  were 
*'  under  "  vaccination  when  infected  there  would  be  768  of  those  attacked  witii  small- 
pox, or  about  two-fifths  of  the  whole  number  who  had  not  been  vaccinated  previously.] 
Of  the  679  attacked,  there  were  287  who  died,  a  mortality  of  42-2  per  cent,  [with  the 
larger  series  of  768  there  were  314  deaths,  or  40*8  per  cent.]  The  proportion  of  these 
"  unvaccinated  deaths ''  to  the  total  number  (434)  would  be  as  7  to  5,  whereas,  as  above 
stated,  the  proportion  of  attacks  was  as  2  to  5.  The  comparison  would  be  more  just  if 
those  under  one  year  of  age  were  excluded,  which  would  give  the  following 
figures  : — 


Aged  one  year  and  upwards  : — 

Attacks. — "unvaccinated"  series 

„        "  vaccinated  "  series 
Deaths. — "unvaccinated"  series 
"  vaccinated  "  series 


683. 
I321I. 
253. 
120. 


or,  in  round  numbers,  the  attacks  amongst  the  unvaccinated  would  be  to  the  total  as 
3  to  8,  whilst  the  deaths  would  be  as  5  to  8. 

The  great  majority  of  the  unvaccinated  were  children  : — 


Aged  1  month  and  under 
1  month  to  one  year 
„    1  to  10  years  - 

10  to  30  years  ... 
„    30  years  and  over 

The  proportionate  severity  of  attacks,  at  all  ages,  was 

Of  malignant  attacks 
„  confluent  - 
„  coherent        „  - 
„  discrete  „  - 

„  mild  „  - 

„  indeterminate  - 


22  cases,  21  deaths. 


53 
525 
57 
22 


37 
195 
21 
20 


5» 


5"   per  cent. 
72-3 
10-3 

8-7 

3-2 

0-4 


J? 


And  of  the  600  attacks  in  subjects  under  10  years  of  age,  there  were  : — 

-  -  -  4"3  per  cent. 

„  -  -  -  72-6 

-  10-5  „ 
.       =       .      -             -     8-6  „ 

r.  .  -  3-3 


Of  maligant  type 
„  confluent  „ 
„  coherent 
„  discrete  „ 
.,  mild  ,, 


,5  indeterminate  type 
proportions  which  are  closely  parallel  to  those  obtaining  in  the  whole  series. 


1*1  m 


Types  of  Small  Pox  Attacks,  and  fatality  with  regard  to  age&vaccination. 


Malignant. 


CONFUUENT. 


COHERENT 


DISCRETE. 


MILD, 


a  ! 
Id  u 

III  S 
OS 


+ 

* 

+ 

+ 

— 

+ 

+ 

- 

■ 

l__L... 

+ 

z 

+ 



+ 

+ 

+ 

+    +    +  + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+•  4 

— 

+ 

+ 

+ 

+ 

+ 

+    +    +  + 

t 

+ 

+ 

+ 

+ 

+ 

4 

+ 

+ 

+ 

+ 

+ 

+ 

T 

+    +    +  + 

+ 

+ 

+ 

+ 

+ 

t 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+    +   +  + 

+ 

+ 

+ 

+ 

+ 

+  +  4 

4 

+ 

+ 

+ 

+ 

+ 

+   +    +  + 

+ 

+ 

+ 

+ 

+ 

+ 

- 

H 

— 

+ 

+ 

+ 

+ 

+ 

+ 

+  +   +  + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

- 

+ 

+ 

+ 

+ 

+ 

+ 

+    +  + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

<•    +  + 

+ 

+ 

+ 

+  +  + 

4 

+ 

+ 

— 1 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+  + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

\ 



+ 

+ 

+ 

+ 

+ 

+ 

+   +    +  + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

•A 

+ 

1 

+ 

+ 

+  + 

+ 

+ 

f   +  + 

+ 

+ 

+ 

+ 

+ 

+ 

4 

+ 

+ 

1 

+ 

+ 

+ 

+ 

+ 

+ 

+    ■»-+  + 

+ 

+  4 

+ 

+ 

+ 

4 

+ 

+ 

+ 

1 

+ 

+ 

+ 

+ 

+   +   +  + 

^- 

t 

+ 

+ 

+ 

+ 

•*• 

4 

I 

Inder 

10 

Year8 

m 

_ 

- 

[ 

- 
■ 

+ 

+ 

+ 

1 

■ 

+ 

+ 

+ 

+ 

+ 

4 

+ 

+ 

■»• 

+ 

+ 

+ 

+ 

+ 

+ 

T 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

♦ 

+ 

+, 

t 

+ 

+ 

+ 

+ 

II 

3  TO 

30  Years 

i 

+ 

L 
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Table  XVII.    (Plate  VIII.) 


Vaccination  and  Type  of  Small-Pox. 


Vaccinated  Series. 

Un- vaccinated  Series. 

Total 

Vaccinated. 

Alleged 
Vaccination. 

Doubtful 
Vaccination. 

Under 
Vaccination. 

Unvaccinated. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Under  10  years 

IMali^nsiDt 

o 

o 

96 

28 

28 

Confluent  - 

Q 
O 

1 
1 

O  9 

94. 

476 

248 

Coherent 

1 

1 

— 



— 

16 

63 

1 

81 

1 

4 

14 

52 

70 

— 

Mild 

17 

— 

— 

— 

— 

— 

11 

— 

20 

48 

— 

Indeterminate 

3 

3 

3 

3 

i  u  10  ou  years 

Malignant 

10 

10 

3 

3 

5 

5 

18 

18 

Confluent  - 

94 

17 

9 

3 

2 

1 

4 

1 

42 

16 

151 

38 

Coherent  - 

48 

1 

1 

4 

54 

Discrete  - 

190 

1 

1 

4 

196 

Mild  - 

277 

1 

2 

2 

282 

30  years  and  over : — 

Malignant 

19 

19 

4 

4 

1 

1 

3 

3 

27 

27 

Confluent  - 

126 

52 

12 

6 

1 

13 

10 

152 

68 

Coherent  - 

64 

1 

2 

3 

69 

1 

Discrete  - 

142 

2 

4 

3 

149 

2 

Mild  - 

17.3 

2 

175 

1,168 

102 

40 

16 

3 

2 

89 

27 

679 

287 

1,979 

434 

The  facts  given  in  this  Table  are  represented  in  the  series  of  diagrams  appended 
(Plate  VIII.). 


/  950CO. 
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PAET  IV. 


§  15.  Stafcistic'il  Analysis  of  Small-Pox  Incidence  in 

899  lionseliol(i.s. 
Numbers  exposed  to  Infection ;  o£   those  who 

were  attacked  and  of  those  who  died. 
Size  of  Households. — Proportionate  attack-rates 

and  case-mortality. 
Age  and  Small-Pox  Incidence. — Attack-rates. 
Vaccination  and  Small-Pox  Incidence. 
Attack  rates  in  the  "  Vaccinated  Class  "  and  the 

"Unvaccinated  Class"  respectively.   [The  " un- 

vaccinated"  include  those  "  under  vaccination."] 


List  of  Invaded  Households,  with  numbers  of  in- 
mates, and  reference  to  those  attacked,  arranged 
according  to  their  vaccination  condition. 

Analysis  of  Attsck-rates  and  Mortality  in  the 
Vaccinated  and  Unvaccinated  Series,  in  relation 
to  (a.)  Size  of  Households  ;  (6.)  Age. 

Previous  Sinall-jJox. — Numbers  of  those  stated 
to  have  had  previous  attack  of  small-pox ;  and 
the  atlack-ratea  after  ihe  deduction  of  these. 

.  Hospital  Isolation  and  Vaccination. 


§  15,  Statistical  Analysis  of  Small-Pox  Incidence  in  899  Households. 

Information  was  obtained  concerning  the  ages  and  vaccination  condition  of  the 
members  of  899  households.  The  total  number  of  individuals  in  this  community  was 
4,861,  of  whom  1,717  were  attacked  with  small-pox,  a  rate  of  35"3  per  cent. 

Of  these  1,717  cases,  370  died,  or  21*5  per  cent.  Thus  of  all  exposed  to  infection, 
7*6  per  cent,  died  from  the  disease  T^'hich  they  contracted. 

Size  of  Households. — The  number  of  members  of  each  household,  and  the  cases  of 
small-pox  arising  in  each  are  thus  distributed  : — 


No.  of  Inmates. 

No.  of 

Died. 

Houses. 

Exposed. 

Attacked. 

2 

2 

2 

75 

150 

95 

11 

133 

399 

178 

24 

142 

568 

207 

37 

15G 

780 

274 

58 

118 

708 

221 

52 

105 

735 

249 

65 

73 

584 

191 

49 

49 

441 

134 

30 

25 

250 

85 

17 

11 

121 

29 

8 

7 

84 

44 

15 

3 

39 

8 

4 

899 

4,861 

1,717 

370 

Houses  with  one  inmate 

„  two  „ 

„  three  „ 

„  four  „ 

„  five  „ 

„  six  „ 

„  seven  „ 

„  eight  „ 

„  nine  „ 

„  ten  „ 

„  eleven  „ 

„  twelve  „ 

„  thirteen  „ 


'  It  will  be  seen  that  the  incidence  of  the  disease  was  for  the  most  part  inversely  to 
the  numbers  exposed  to  infection  in  each  house,  but  that  the  mortality  was  more 
variable,  being  highest  in  the  larger  households  : — 


Attack  Rates. 


Case 
Mortality. 


In  houses  with  one  inmate 

„  ,j  two  „ 

„  j,  three  „ 

„  ,j  four  „ 

„  »  fi.w  » 

>j  )j  ''i^  ■>■> 

„  „  seven  „ 

V  eight  „ 

»  nine  „ 

„  „  ten  „ 

„  ,,  eleven  „ 

„  „  twelve  „ 

„  „  thirteen  „ 


Per  Cent. 
100- 
63-3 
44-6 
36-4 
35-1 

31-  2 
33-8 

32-  7 
30-S 
34- 
23-9 
52-3 
20-5 


Per  Cent. 


11 
13 
17 
21 

23 
26 
25 
22 
20 
27 
34 
50 
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Age  and  Small-Pox  Incidence. 

The  greater  liability  to  the  infection  of  small-pox  amongst  children  as  compared 
with  adults  is  evidenced  from  the  fact  that  the  incidence  on  those  under  10  years  of 
age  (1,603  exposed  ;  617  attacked)  was  38 '4  per  cent.  ;  and  on  those  above  10  years 
of  age  (3,258  exposed;  1,076  attacked)  33  percent.  The  divergence  is  greatest  at 
the  two  extremes,  thus  : — 


Age. 


Exposed. 


Attacked. 


Rates. 


1  month  aud  under 
1  month  to  1  year 
1  to  10  years 
10  to  30  „ 
30  years  and  over 


23 
U4 
1,436 
1,751 
1,507 


20 
60 
561 
594 
482 


Per  Cent. 
87- 


41 
39 
83 
31 


Vaccination  and  Small-Pox  Incidence. 

It  remains  to  determine  what  influence  vaccination  apparently  had  in  affording 
protection  from  an  attack  of  smali-pox. 

This  question  may  be  approached  from  many  sides,  and  it  of  course  involves  the 
consideration  of  the  effect  of  re- vaccination,  which  was  carried  on  to  so  large  an  extent 
during  the  progress  of  the  epidemic.  Unfortunately  the  data  at  my  disposal  do  not 
afford  me  sure  ground  for  correct  inference  on  this  latter  head  ;  for  although  note 
was  made  of  every  person  reported  to  have  been  re-vaccinated,  there  is  seldom  any 
qualifying  statement  as  to  the  success  or  failure  of  the  vaccination.  As  we  have 
already  seen,  a  large  number  of  the  "  re-vaccinated  "  *  who  contracted  small-pox 
were  individuals  in  whom  the  result  of  this  re-vaccination  was  negative ;  it  left  no 
trace,  or  such  imperfect  indication  as  could  not  be  taken  for  evidence  of  a  successful 
vaccination.  It  would  manifestly  lead  to  very  wrong  conclusions  if  every  individual 
who  did  oiot  take  small-pox,  and  who  was  said  to  have  been  re- vaccinated,  were  assumed 
to  have  been  "successfully"  re-vaccinated.  I  have  therefore  decided  not  to  deal 
with  this  side  of  the  matter  at  all,  but  to  confine  myself  to  the  data  obtained  as  to 
those  who  were  knov/n  to  have  been  vaccinated  in  infancy,  including  in  the  "  vacci- 
nated class  "  those  who  were  alleged  to  have  been  vaccinated,  but  who  showed  no 
evidence,  and  those  of  whom  only  doubtful  information  on  the  point  was  afforded. 

Again,  there  is  a  considerable  number  (of  children  chiefly)  who  were  vaccinated 
either  just  before  small -pox  ajopeared  in  their  families,  or  on  its  appearance.  These, 
strictly  speaking,  form  a  class  apart.  They  comprise  the  category  of  those  "  under 
vaccination  "  Avhen  attacked,  of  whom  a  list  lias  been  given  above. 

Yet  for  statistical  purposes,  in  respect  to  the  incidence  of  the  disease  amongst 
members  of  this  class,  they  will  be  included  with  those  who  remained  "  un vaccinated  " 
throughout,  althougli  I  shall  also  give  the  statistics  of  them  apart  from  the  truly 
"  unvaccinated." 

We  have,  then,  of  those  exposed  to  infection  in  households  invaded  by  small-pox — ■ 
Of  the  "  vaccinated  class  "   -----  3,386 
,,     "  unvaccinated  class "       -  -  -  -  1,175 

There  v/ere  attacked  with  smail-pox — 

Of  the  "  vaccinated  class  "       .    -  -    1,028  or  30"3  per  cent. 

,,     "  unvaccinated  class "  -        -      689  ,,  16-6  ,, 

The  "  unvaccinated  class  "  includes — 

{a.)  822  who  remained  unvacciiiated,  of  whom  601  were  attacked. 
(b.)  653  who  were  recently  vaccinated,  of  whom  85  were  attacked. 
So  that  if  this  circumstance  of  recent  vaccination  be  taken  into  account,  the  attack 
rate  of  the  unvaccinated.  would  be  73*I'  jier  cent.,  and  of  those  recently  under  vaccina- 
tion, 13"0  per  cent.  This  marked  divergence  can  hardly  be  explained  upon  any  other 
ground  than  the  new  factor,  that  of  recent  vaccination,  introduced  into  those  of  the 
latter  series,  as  in  all  other  respects,  viz.,  exposure  to  infection,  age,  and  social  status, 
they  were  precisely  similar  to  those  of  the  strictly  unvaccinated. 

*  That  is  of  those  who  were  stated  to  have  been  I'e-vaccinated  at  any  time  of  their  lives  up  to  within 
14  days  of  contracting  small-pox.    {See  \).  146.)  '  * 

TJ  2 
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The  following  is  a  list  of  the  invaded  households,  arranged  in  the  order  of  their  size, 
the  vaccination  condition  of  all  the  inmates,  and  then  that  of  those  who  were  attacked 
with  small-pox,  these  latter  beiug  indicated  loj  the  numbers  in  the  Case  List 
{supra)  :— 

N.B.—The  figures  in  the  "  attacked  "  column  refer  to  tbe  Table  of  Cases  (^supra).    The  fatal  cases  are  indicated 
bj'  thick  type.    An  asterisk  (*)  denotes  a  previous  attack  of  small-pox. 


All  Inmates. 

Attacked  with  Small-Pox. 

House. 

Vacci- 
nated . 

Vaccinated 
at  and 
after 
Invasion. 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vaccination. 

Unvaccinated. 

Houses  with  One  Inmate.  (2). 

844 

i 
] 

— 

1  1,450 
1  1,474 

— 

— 

Houses  with  Two  Inmates.  (75). 

13 
44 

2 
2 

— 

16 
73 



— 

134 
193 
262 
264 
267 
292 
302 
306 
315 

2 
2 

2 
2 
2 
2 
2 
2 
2 

— 
— 

— 

172 

287 
392 
394 
397 
442 
460 

483 

468 



— 
— 

— 

339 
343 
365 
377 
378 
398 
399 

2 
2 
2 
2 
2 
2 
2 

— 

521 
531 
573 
597 

645 
646 

598 

— 

414 
430 

2 
2 

696 
748 

438 
442 

2 
2 

766 
772 

529 

04:0 

2 
2 

942 
977 

594 
596 
642 
676 
677 
693 
698 
724 
736 
766 
777 
793 
810 
878 
885 

2 

2 
1 

2 
1 
2 
2 
2 
2 
1 
2 
2 
2 
2 
2 

1 
1 

1 

1,049 
1,052 

1,186 

1,211 
1,217 
1,264 
1,281 
1,340 
1,353 
1,381 
1,407 
1,554 
1,567 

— 

1,135 
1,187 

893 

OS/*/ 

902 
923 
928 
948 
986 
1,006 
1,011 
1,018 
1,020 
1,029 
fl,050 
1,056 
1,082 
1,090 
60 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1,575 
1,594 
1,596 
1,630 
1,640 
1,669 
1,757 
1,809 
1,815 
1,828 
1,830 
1,842 
1,872 
1,886 
1,933 
1,949 
93, 177 
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All  Inmates. 

Attacked 

with  Small-Pox. 

House. 

Vacci- 
nated. 

Vacci- 
nated at 
and  after 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion, 

Under 
Vaccination. 

Uiivacclnated. 

Invasion. 

Houses  with  Tuo  Inmates.    (75) — continued. 

1  R7 

XO  4 

2 

Li  1,  OO'l 



1^  1 
oi  / 

2 

— 

/i  o  C  o^7^ 

4oO, o/O 

2 

— 

— ' 

545,  903 

uOU 

2 

— 

(512,613 

— 

4o<5 

2 

— 

858,  859 





/I  QQ 

2 

— 

872, 1405 

OYO 

2 

— 

— 

1,026, 1,463 

— 

— 

2 

1,077,  1,377 



2 

IjUyo,  l,4oo 

2 

1191  llQO 

.  _ 

Duo 

2 



uuu 

2 

— 

1,168,  1,543 



686 

2 

702 

2 

1  091    1  i^Ql 

884 

2 

— 

l,ooo,  l,7isb 

— 

933 

2 

— 

1,645,  1,69/ 

1,026 

2 

— 

i,ooo,  i,yzu 

 . 

— 

2 

l,yoU. 

2 

Hoiisi 

1  QUA    1  Qf^Q 

'5  li'jV/i  Three  Inmates 

.  (133). 

_ 

q 
48 

3 
2 

— 

1 

1 1 

.  

80 

1  PA 

2 

1 

1/1* 



999 

2 

1 



— 

334 

99R 

2 

1 

— 

342 

3 

245 

2 

— 

1 

o70 

:  

970 

3 

— ' 

406 

— 

O  V/ 17 

3 

471 

OA  1 

2 

1 

— 

— 

502 

333 

1 

1 

1* 

508 



948 

3 

— 

546 

— 



.983 

2 

1 



— 

606 



3 

— 

617 

— 



408 

2 

1 
1 

681 

3 

807 

469 

2 

I 

825 



470 

3 

— 

834 

 , 

487 

3 

869 



401 

3 

— 

876 



4Q3 

2 

— 

1 

■ 

879 

40  7 

3* 

— 

— — 

888 

— 

■ 

3 

904 

— 



 , 

3 

— 



926 

— 

 . 

 , 

523 

3 

— 

936 

■  ■ 



'541 

3 

— 

— 

970 



•143 

3 

■ — 

974 



3 

'  ■ 

980 



575 

1 

1 

1 

■ 

— 



1,028 

576 

3 

— 

1,029 

— 



•578 

3 

— 

1,031 

— 





580 

3 

— 

1,044 



3 

— .. 

1,054 

fi04 

2 

1 

1,061 



617 

2 

1 

1,082 

622 

3 

— 

1,088 

_ 

639 

2 

1 

1,129 



647 

3 

— 

1,141 
1,157 



657 

3 

— 



660 

2 

1 

1,162 

2 

1 

1,164 

663 

3 

1,165 



664 

3 

1,166 

694 

2 

1 

1,212 

696 

3 

1,215 

701 

3 

1,220 

703 

2 

1 

1,225 

713 

3 

1,242 

U  3 
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All  Inmates. 


Vacci- 
nate; (.L 


714 

3 

716 

2 

726 

749 

3 

759 

2 

1 

773 

3 

775 

3 

787 

1 

792 

1 

799 

3 

' 

809 

2 

816 

818 

Q 

o 

820 

6 

822 

,i 

826 

Q 

o 

827 

Q 
O 

830 

o 
O 

832 

1 

837 

1 

851 

6 

861 

o 

867 

o 

1 

873 

ty 

.5 

876 

3 

896 

6 

897 

o 

909 

o 
Z 

1 

919 

o 

974 

2 

978 

O 

981 

2 

982 

3 

984 

3 

— 

994 

3 

■ 

1,002 

3 

1,004 

2 

1 

1,007 

3 

1,012 

3 

1,034 

3 

1,032 

3 

1,033 

2 

1.039 

3 

1,051 

 ' 

1,058 

2 



1,084 

3 



1,088 

3 



102 

1 



177 

2 



223 

3 



243 

2 

i 

286 

2 



288 

2* 



291 

3 

325 

3 

344 

3 

360 

3 

361 

3 

394 

3 

436 

3 

437 

3 

439 

2 

480 

496 

2 

555 

2 

591 

2 

605 

2 

645 

3* 

664 

O 

734 

3 

Vaccinated 
at  and 
ufter 
Invasion. 


Unvacci- 
nated. 


Attacked  with  Small-Pox. 


Vaccinated. 


Alleged 
Vaccina- 
tion. 


Under 
Vaccination. 


Unvaccinatcd. 


Houses  tvitli  Three  Inmates.    (133) — continued. 

1,213 
1,245 
1,267 
1,308 


2* 
1 


1,349 
1,351 
1,370 
1,380 
1,389 
1,406 
1,417 
1,419 
1,424 
1,429 
1,441 
1,443 
1,449 

],4G0 
1,486 
1,505 
1,529 
1,545 
1,549 
1,591 
1,592 
1,604 
1,623 
1,728 
1,744 

1,750 
1,755 
1,772 
1,792 

1,813 
1,816 
1,836 
1,847 
1,848 
1,854 

1.888 
],936 
1,943 
1,214 
252,  547 
336,  992 
367,  690 
434,  857 

436 
443,  765 
496,  497 
532,  987 
565, 797 
566,  1,065 
627,  973 
762.  763 
764,  1,148 
767 
1,312 
887 
988,  1,442 
1,056 
1,064 
1,139,  1,577* 

l,154t 
1,279,  1,616 

f  No  information. 


1,800 


1,324 


1,451 


1,749 


1,874 


148 


1,050 


1,408 

8-54 
1,322 

1,198 

1,062 

1,412 
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All  Inmates. 


Attacked  with  Small-Pox. 


House. 

Vacci- 
nated. 

Vaceinatec 
at  and 
after 
Invasion. 

Unvacci- 
uated. 

Vaecioated. 

Alleged 
Vacciua- 
tiou. 

Under 
Vacciiiatiou. 

Unvaccinated. 

Homes  with  Three  Inmates.    (133) — continued. 

11R 
1  /D 

Q 

— 

1.352,  1,578 

— 

oUi 

2 

1 

1,392 

1,722 

Q.f\± 

2 

1  '^07   1  ftQK 

ooo 

t> 

1,495,  1,818 

QQCl 

OOO 

O 

1,568, 1,797 

sou 

2 

1 

1,870 

1,1  «JO 

998 

1 

1 

1 

1,878 

1,976 

1,009 

1 

1,905 

1,802 

237 

2 

1 

729, 78G 

350 

250 

2 

1 

374, 803 

1,130 

ton 

2 

1 

488,  997 

yyo 

2 

] 

885,  1,753 

1  4-84- 

OoD 

:-{ 

950,  1,007,  1,305 

001 

2 

1 

986,  1,534 

l,4i)o 

779 

2 

1 

1,626,  1,686 

1,04:GS 

Houses  loith  Four  Inmates  (142). 

lo 

3 

1 

22 

Q7 

2 

2 

,  

54 

4 



81 

3* 

1* 

85 

f;7 

3 

1 

90 

7Q 

4 

111 

1  1 

3 

1 

loSs 

4 

209 

3 

1 

214 

2 

2 

223 

3 

1 

227 

1  R7 
AD  / 

3 

1 

228 

1 QR 

4 

■ 

9ft1 

4 

'?,ci6 

«<aO 

2 

2 

97Q 

4 

418 

2 

2 

4o5 

9Qn 

4 



441 

3 

1 

9 

4 

475 

Q9Q 

2 

2 

503 

4 

594 

605 

ooU 

3 

1 

'?79 

3 

1 

ooO 

4 

517 

Ool 

4 

602 

4 

675 

3 

] 

608 

2 

2 

711 

A91 

4 

713 

— 

3* 

1 

775 

440 

] 

1 

2* 

778 

4 

781 

2 

2 

788 

2 

2 

800 

to  i 

3 

1 

A.1A. 
tit 

3 

1 

844 

ti  O 

3 

1 

845 

■ 

A77 
tl  1 

3 

1 

847 

A7R 

4 

849 

4oO 

2 

2 

866 

"in? 

2 

i 

1 

OUO 

3 

1 

919 

520 

4 

933 

528 

3 

1 

941 

639 

4 

962 

542 

4 

972 

563 

4 

1,005 

564 

4 

1,006 

568 

3 

1 

1,020 

571 

4 

1,024 

579 

4  ' 

1,033 

U  4 


160 


House. 

All  Inmates. 

Attacked  with  Small-Pox. 

Vacci- 
nated. 

Vaccinated 
at  and 
after 
Invasion. 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vacciuatiou. 

Unvaccinated. 

581 
600 
601 
607 
621 
643 
644 
648 
655 
679 
681 
683 
695 
697 
707 
711 
729 
780 
782 
783 
815 
819 
821 
824 
-  825 
848 
874 
881 
907 
911 
918 
949 
972 
979 
1,000 
1,013 
1017 
1,028 
1,035 
1,044 
1,053 
1,055 
1,059 
1,070 
1,083 
15 
61 
66 
82 
104 
215 
257 
260 
296 
370 
426 
433 
441 
526 
533 
552 
415 
646 
674 
684 

r^^  C 
WOO 

1  %ia 

760 
812 
875 

4 
3 
4 
3 
3 
2 
4 
4 
2 
2 

3 
2 

4 

2* 

2 

2 

3 

2 

3 

4 

4 

4 

2 

4 

2 

3 

4 

2 

4 

4 

4 

4 

2 

3 

4 

3 

4 

4 

2 

4 

4 

4 

4 

4 

4 

1 

3 

2 

2 
4 
3 
2 
4 
4 
2 
3 
4 
2 

4* 

4 

2 

3 

4 
•1 

4 
2 
4 
2 
3 
3 

1 

2 

2 
2 
1 
2 

2 
2 
2 

1 

2 
1 

1 
1 

1 
2 

2 
1 

2 

1 

Houses  IV  i 

1 
1 

1 

2 

2 

1 
1 

2 
1 

1 

2 
1 

2 

1 

1 
1 

2 

2 

2 

2 
1 
1 

th  Four  Inmates.  (1^ 

1,035 
1,057 

1,066 

1,136 
1,137 
1,147 
1,155 

1,197 

1,200 

1,213 

1,216* 

1,234 

1.239 

1,274 

1,390 
1,361 
1,415 
1,422 

1,438 

1,440 
1,482 
1,546 

1,602 
1,609 
1,622 
1,672 
1,724 

1,790 
1,823 
1,827 
1,841 
1,850 
1,862 
1,881 
1,885 
1,890 
1,914 
1,934 

97 
99,  170 

150, 317 
315,619 
385, 1,455 

768 
449,  804 

581 

742 
756,  961 
770, 1,376 
939, 944 
947, 1,471 

1,008, 1,364 
1,140, 1,192 

1,201,  1,478 
1,277, 1,878 

1,411 

1,708 

t2) — conti 

1,058 

1,087 

1,427 
389 

nued. 
1,191 

1,356 

1,562 
1,746 

19,  53 
104 

121,232 

914 

1,240 

984, 1,476 

1,182, 1,560 

1,244, 1,250 

1,337, 1,365 
1,561 
1,547 

161 


All  Inmates. 

i                                     Attacked  with  Small-Pox. 

House. 

Vacci- 
nated. 

Vaccinated 
at  and 
after 
Invasion. 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vaccination. 

Unvaccinated. 

Houses  with  Four  Imnates.    (142) — continued. 


007 

1 

1  638  1,798 

y/o 

2 

1  727. 1  902 

97  / 

1 

1 

1,738 

1  817 

83 

2 

1 

1 

216 

— 

217 

122 

112 

2 

1 

1 

IbU,  210 

196 

225 

2 

1 

1 

338, 707 

— 

706 

235 

3 

1 

637,  638 

357 

362 

3 

— 

1 

964, 1,342 

— 

568 

4 

682,  688,  1,069 

t'io 

2 

2 

773 

1  260  1  261 

toi. 

2 

1 

1 

1,098 

1,825 

785 

2 

2 

1,428 

1,292,  1,468 

2 

2 

1,073 

1,522,  1,523 

791 

3 

1 

1,258,  1,430 

1,489 

1  Da 

3 

1 

1,551,  1,050 

1,314 

OtJ  1 

3 

1 

1,559, 1,717 

1,496 

Q44. 

3 

1 

1,360,  1,662 

1,768 

47 

2 

2 

78, 127 

102, 108 

1  Q9 

3 

1 

285,  1,126,  1,539 

1,525 

9QQ 

1 

3 

451 

455,  456,  457 

■  - 

Houses  with  Five  Inmates.  (156.) 

Q 
O 

Q9 

5 
5 

— 

6 
136 

— 

2 

3 





138 

3 

2 





146 

114. 

2 

2 

1 





161 

1 

3* 

1 

1* 

187 



1  QQ 

2 

2 

1 

— 

— 

192 

1  A1 

2 

3 

197 

1  fiQ 

3 

1 

1 

233 

1  on 

5 

281 

91  9 

5 

311 

o 

337 

4 

1* 

347 

99A 

5 

350 

g 

2 

360 

0/1  7 

5 

371 

<iOO 

4 

1 

381 

977 
dill 

2 

416 

Oil 

4 

474 

QQ1 

2 

2 

0\J\J 

OOO 

4 

■il  fi 

Q/l  7 

4 

544 

Q7A 

1 

3 

4 

601 

QQ9 

4 

fin4. 

'JQ7 
OO  / 

5 

614 

A  OA 

5 

739 

4 

1* 

769 

2 

2 

783 

2 

809 

509 

4 

1 

921 

512 

5 

924 

515 

5 

927 

521 

5 

934 

556 

2* 

3 

989 

562 

5* 

1,001* 

615 

5 

1,081 

619 

5 

1,084 

624 

4 

1 

1,091 

629 

5 

1,100 

638 

5 

1,125 

650 

1 

3 

1 



1,149' 

656 

3 

1 

1 

1,156 

668 

5 

1,172 

670 

4 

1 

1,177 

700 

4 

1 

1,219 

705 

1  3* 

2 

1  1,230 

/  9.5060. 


X 


162 


All  Inmates. 

Attacked  with  Small-Pox. 

House. 

Vacci- 
nated. 

V  ^iOdilaLcU. 

at  and 
after 
Invasion. 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vaccination. 

Unv&,cciiis,t6da 

Houses  with  Five  Inmates.    (156) — continued. 

1  lU 

— 

— 

i  1,238 

— 

— 

4  ±1 

5 

— 

— 

1,248 

— 

— 

7Q1 
/  ol 

2 

2 

1 

— 

— 

1  97fi 

40i 

Li 

3 

— 

1,282 

■ — 

— 

Q 
O 

2 

— 

1,296 

— 

— 

3 

1 

1 

— 

■ — 

— 

— 

1,307 

— 

— 

711,(1 

4 

— 

1 

1,311 

— 

— 

7'\R 

5 

— 

— 

1,319 

— 

— 

i  \j-± 

5 

— 

1,320 

— 

— 

7tv7 

2 

3 

— 

1,321 

— 

— 

7f;4. 

3 

2 

— 

— 

— 

1,338 

#  UeJ 

4 

1 

— 

1,339 

— 

— 

77J. 

4 

— 

1 

— 

— 

— 

707 

5 

— 

— 

1,387 

— 

— 

7QS 

4 

1 

— 

1,388 

— 

— 

f, 

— 

— 

1,391 

— 

— 

3 

2 

— 

— 

1,402 

— 

5 

— 

— 

1,459 

— 

— 

3 

^ 

— 

1,462 

— 

— 

4* 

I 

— 

1,480 

— 

— 

2 

3 

— 

1,490 

— 

— 

2 

3 

— 

— 

— 

1,536 

2 

1 

2 

— 

— 

— 

2 

3 

— 

1,625 

— 

— 

5 

— 

— 

1,642 

— 

— 

4 

— 

1 

' — 

— 

— 

1,659 

Q4.fi 

2 

3 

— 

1,664 

— 

— 

3 

2 

— 

1,679 

— 

— 

4 

— 

1 

1,680 

— 

— ' 

5 

— 

— 

1,691 

■ — 

— 

5 

— 

— 

1,696 

— 

— 

Q7K 

1 

3 

1 

— 

— 

— 

1  734 

3 

2 

— 

1,759 

— 

— 

4 

— 

1 

— 

— 

— 

1  761 

5 

— 

— 

1,799 

— 

— 

4 

1 

— 

1,856 

— 

— 

1  OAS 

2 

2 

1 

1,866 

— 

— 

— 

— 

1,894 

— 

— 

1  n7fi 

2* 

— 

3 

— 

— 

' — 

1  Q2fi 

1  fiQ7 

r. 
%j 

— 

1,960 

— 

— 

o 
£i 

— 

3 

20 

— 

— 

44 

A 

1 

— 

59,  77 

— 

— 

77 

2 

1 

238 

— 

— 

14.7 

3 

— 

2 

— 

— 

— 

202  420 

1  fiR 

1 

X 

— 

4 

633 

— 

— 

276 

OHQ 

4 

— 

1 

307 

— 

— 

306 

2 

1 

312 

— 

— 

42R 

91  R 

o 

2 

— 

■ — 

— 

316  648 

99Q 

c; 

— 



345,  699 

— . 

— 

Q 
o 

— 

2 

349 

— 

— 

607 

94.1 

3 

2 

— 

363 

— 

1,656 

94.9 

2 

2 

1 

662 

— 

— 

366 

94R 

2 

2 

1 

372 

— 

— 

780 

94.Q 

•J 
o 

2 

_ 

373,  1,929 

«; 
•J 

— 

399, 402 

974 

fj 

— 

410,  754 

^Ou 

r. 
tj 

- — 

433, 915 

o 



626,  1,958 

o 

— 

810,  1,004 

479 

2 

— 

3 

838  839 

A 

1 

978,  1,310 

K 
O 

1,027,  1,54] 

{Jo  6 

9 

2 

1 

1,733 

1  049 

599 

4 

1 

1,957 

1,056 

611 

5 

1,071,  1,072 

630 

1 

1,112 

1,530 

641 

5 

1,133,  1,134 

671 

4 

1 

1,533 

1,179 

744 

4 

1  1 

1,601 

1,300 

All  Inmates. 

Attacked  with  Small-Pox. 

House. 

Vacci- 
nated. 

Vaccinated 
at  and 
after 
Invasion. 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vaccination. 

Unvaccinated. 

790 

2 

3 

828 

5 

— 

868 

3 

— ■ 

877 

5 

— 

916 

3 

— 

955 

5 

— 

1,043 

5 

— 

54 

4 

- — 

65 

4 

— 

89 

3 

— 

108 

2 

2 

148 

4 

-  — 

149 

3 

1 

218 

5 

— 

293 

4 

— 

342 

4 

— 

357 

3* 

1 

371 

4 

1 

410 

4 

.  527 

2 

2 

537 

2 

— 

608 

3 

I 

690 

3 

— 

767 

2 

— 

843 

4 

— 

937 

3 

69 

2 

— 

117 

3 

239 

4* 

253 

3 

— 

366 

2* 

281 

3 

— 

337 

1 

3 

863 

o 

2 

189 

2 

— 

307 

3 

— 

395 

1 

— 

401 

3 

— 

602 

1 

— 

35 

4 

2 

33 

5 

— 

45 

5 

I 

50 

5* 

— 

68 

3 

3 

70 

2 

3 

84 

2 

— 

85 

4 

1 

86 

4 

— 

91 

2 

3 

103 

3 

— 

137 

3 

2 

173 

3 

2 

175 

2 

3 

179 

4 

2 

191 

4 

2 

331 

6 

378 

4 

1 

314 

2 

3 

350 

5 

363 

6 

416 

3 

2 

422 

5 

1 

490 

4 

1 

492 

5 

495 

5  ' 

Houses  with  Five  Inmates.    (156) — continued. 


1,621 
1,444,  1,709 

1,550,  1,748 

1.783 
1,687,  1,810 
1,859, 1,925 
140,  141 
175,  386 
247 
283, 1,955 
203,  481 
422,  423 
326,  579,  580 
444,  728 
842,  1,369 
o60,  1,540 
677,  733,  1,249 
1,145,  1,265 
940 
956 
1,067 
1,207, 1,695 
1,341 
1,470,  1,725,  1,741 
1,653 
143 
582 
361,  725,  727 
605,  708 

716 
420,  674 


1,508,  1,712 

513 
469,  852,913 

660 
653,  678.  723 
1,109 


1,661 


243 


512 


Houses  with  Six  Inmates.  (118.) 
33 


82 
103 


149 


254 
282 
348 


548 

569 

730 


1,375 


1,587 
1,254 


868,  871, 
1,089 
1,586 


1,535,  1,740 
1,619 

87 
98 

131, 133 
155 
971 
204 

731 
529 
883 


1,223 
957, 1,328 
1,097 
1,821 
1,735 

1,871, 1,938 
105, 106,  115 
164,  583 

802 
376, 697 
396,718,  719 
734, 799 
518 

1,730 
280, 511,  515 
751,  1,002 
630,  655,  657,  65^ 
722, 724 
909,  982. 1,108 
1,401 


49* 


107 
123 
124 
125 
134 

190 
248 
250 


417 
482 


702 

875 
878 
886 


X  2 


164 


All  Inmates, 

Attacked  with  Small-Pox. 

House. 

Vacci- 
nated. 

Vaccinated 
at  and 
after 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vaccination 

Unvaccinated. 

Invasion. 



Houses  with  Six  Inmates.    (118) — continued. 

501 

3 

o 

1  1 

QQCi 
Oc)V 

517 

2 

4 

929 

525 

3* 

9 

1 

515 

6 

Cf  i  KJ 

550 

fa 

551 

3 

o 
Zi 

1 

X 

933 

559 

6 

588 

5 

1,043 

595 

2 

9 

2 

618 

3 

2 

1,083 

■  ' 

625 

3* 

3* 

1  092 

631 

5 

1 

1^113 

651 

5 

1 
1 

1  150 

658 

6 

1,163 

1  1  ^iS 

X  ,  J  «JO 

661 

5 

1 

680 

o 

Q 

691 

2 

o 

1 

1,208 

733 

2 

4, 

1  278 

738 

6 

1^284 

754 

6 

1,317 

758 

6 

1,323 

769 

6 

771 

5 

1 

781 

3 

1 

803 

6 

1,396 

847 

5 

1 

1  4-81 

864 

4 

2 

1  59fi 

883 

2 

4 

x,o  /  ^ 

890 

4 

9 

931 

941 

3 

o 

1,007 

966 

6 

990 

3* 

9 

X 

1,061 

6 

1,066 

5* 

1,078 

6 

1  962 

1,093 

6 

17 

5* 

1 

J. 

91  28 

>u  X, 

81 

1 

c* 

1<SU,  1,0*0 

132 

2 

4. 

ice   01 Q 

163 

2 

9 

9 

991  999 

AaX,  AAA 

172 

6 

^44,  4/i4 

203 

2 

4 

9QQ 

695 

253 

2 

3 

1 

1 

o7  / 

271 

3 

1 

bob 

40*7 

364 

6 

C^9  1 

57z,  l,7bo 

428 

6 

745, 1,47!4 

450 

4 

2 

HQ  A     1    O  C  O 

784,  l,o58 

455 

4 

476 

4 

1 

i 

— 

OA  a 

O4:0 

513 

4 

1 

1 

1,386 

»<90 

561 

2 

3 

1 

1,000 

586 

4 

I 

1 

1,041 

1,399 

673 

5 

1 

1  4QQ 

704 

3 

2 

1 

1,288,  1,812 
1,357, 1,425 

720 

5 

1 

745 

3 

2 

1 

1,302 

1,679 

768 

6 

1,343, 1,344 

786 

3 

3 

l,oDb,  l,bo2 

795 

3 

2 

1 

1,383 

l,c»84 

808 

2 

3 

1 

1,655 

1,404 

887 

5 

1 

1,569,  1,628 

934 

3 

2 

1 

1,785 

1,646 

971 

3 

3 

1,723, 1,840 

987 

4 

2 

1,758, 1,867 

999 

5 

1 

1,876 

1,789 

29 

4 

1 

I 

41,61 

42 

31 

4 

46, 47,  51 

106 

4 

2 

274 

153, 284 

119 

2 

2 

2 

286, 584 

166 

165 


All  Inmates. 

1                                   Attacked  with  Small  Pox. 

House. 

i 

Vacci- 

at and 

Ujivacci- 

1  Vaccinated. 

Alleged 

Under 

Unvaccinated. 

nated. 

after 

nated. 

Vaccina- 
tion. 

Vaccination. 

Invasion. 

Houses  with  Sir  Limatcs.    (118) — continued. 

275 

3 

1 

2 

1  — 

— 

793 

411,  543 

304 

4 

— 

2 

405, 710 

— 

— 

654 

429 

4* 

— 

2 

1,146 

— 

— 

746,  1,282 

510 

4 

1 

1 

922 

— 

1,780 

1,566 

538 

4 

2 

967,  968,  1,301 

— 

— 

— 

557 

.2 

3 

1 

1,371 

— 

1,330 

990 

570 

6* 

— 

— 

1,022,  1,447,  1,448 

- — 

— 

— 

672 

1 

3* 

2 

1,580 

— 

— 

1,180,  1,654 

719 

4 

1 

1 

1,256 

1,227 

— 

1,298 

963 

5 

— 

1 

1,>^12 

405 

4 

1 

I 

1,110,  1,117,  1,326 

668 

466 

4 

— 

2 

1,271,  1,581 



814.  1,582 

499 

2 

— 

4 

1,023 

— 

899,  959,  960 

584 

6 

— 

1,038,  1.039,  1,469, 

— 

— 

1,710 

904 

2 

— 

4 

— 

1,598, 1,782,  1,857, 

1,858 

21 

4 

39 

— 

2o,  34,  So,  36 

265 

3 

1 

2 

720,  822 

823 

395,  717 

301 

4 

— 

2 

738,  776,  796 

— 

459, 777 

338 

4 

1 

1 

520,  835,  1,368 

1,367 

1,498 

170 

1 

— 

5 

464 

— 

237,  462,  463,  721, 

758 

316 

3 

1 

o 

649,  650,  830 

829 

484,  642 

432 

2 

— 

4 

755,  1,101 

— 

1,102, 1,103,  1,104 

1,105 

Houses  with  Seven  Inmates.  (105.) 

26 

5 

— 

2 

37 



— 

72 

7 

— 

110 

— 

— 

75 

2 

— 

5 

— 

113 

144 

5 

— 

2 

— 

— 

198 

157 

6 

1 

213 

— 

— 

174 

o 
O 

3 

1 

— 

249 

178 

5 

2 

253 

— 

— 

198 

3 

3 

1 

— 

293 

210 

4* 

2 

1 

— 

308 

273 

3 

4 

409 

— 

— 

319 

6* 

— 

1 

— 

— 

4S7 

329 

5 

2 

504 

— 

— 

345 

5 

— 

2 

— 

533 

352 

7 

— 

551 

— 



385 

7 

— 

615 

— 

— 

431 

4 

3 

753 

— 

456 

3 

3 

1 

— 

801 

458 

7 

— 

806 

— 

— 

503 

4 

3 

910 

— 

— 

504 

2 

4 

1 

— 

908 

516 

3 

3 

1 

928 

— 

— 

534 

2 

4 

1* 

948 

— 

— 

540 

5 

— 

2 

969 



—  » 

912 

.'i 

2 

771 





582 

7 

— 

1,036 

— 



590 

7 

— 

1,015 

— 

620 

7 

— 

1,085 



623 

6* 

1 

1,090 

— 

636 

4 

2 

1 

1..122 

688 

4* 

3 

1,205 

709 

6 

— 

1 

1,237 

763 

Q 

5 

1,337 

,  

796 

5 

2 

1,385 

— 

802 

4 

3 

1,395 

840 

6 

1 

1,465 

841 

4 

3 

1,467 

888 

3* 

3 

1 

i,570 

900 

4 

3 

1,585 

906 

6 

1 

1,600 

910 

4 

2 

1 

1,608 

922 

7* 

1,629 

967 

4*  ' 

3 

1,716 

X  3 
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All  Inmates. 

—                                                               ■    ' 

Attacked  with  Small-Pox. 

House. 

Vaccinatec 

Alleged 
Vaecina- 
tion. 

Vacci- 
nated. 

at  and 
after 

Unvacci- 
nated. 

Vaccinated. 

Under 
Vaccination. 

Invasion. 

Houses  with  Seven  Inmates.    (105) — continued. 

1,014 
1,034 

t 

j.jO—  X. 

7 

— 

1,052 

■ 

1,089 
1,098 

1 

1  Q44 

4 

4 

9 

X 

1,901 

39 

4: 

1 

1. 

9 

ceo    H  ^ 

00,  7o 

78 

o 
O 

4 

117,  224 

120 

4 

3 

278 

295 

7 

447  1 233 

— . 

403 

2 

Q 
O 

2 

663,  664 
* — 

468 

7 

821.  1  43(5 

473 

1 

■J 

841,  905 

606 

3 

007 

— 

518 

4 

930, 1,291 

535 

1 

0 

1 

919 

567 

2 

o 
<J 

1,019 

569 

4 

1 

1 

9 

1  71  ^ 

1,021 

580 

b  ^ 

\ 

616 

7* 

1  oor>  1  n4o 

667 

7 

1  ^Ofi 

X  J  •  J  W  LI 

1  170 
1  jX  /  u 

725 

4 

o 

o 

1,265 

X,UX  X 

~- 

794 

4 

o 

o 

-L  ,00— ; 

908 

5 

9 

1  nO'^  1  791 

938 

2 

q 

2 

1,653,  1,781 

950 

6 

1 

1  873  1  801 

"~ 

118 

4 

o 
o 

414 

165, 415 

165 

4 

o 

225,  226,  528 

181 

4 

9 

269, 1,169 

322 

5 

i 

1 

4Q0 

Q91 
O^X 

744 

376 

4 

9 

1 

f           J  t./  X  X 

596 

427 

4 

9 

1 

1,194,  1,294 

— 

— 

743 

566 

4 

o 

o 

1,0165 1)109 

652 

6 

1 
I 

— , 

814 

2 

c 
O 

1  414   1  74Q 

— 

817 

2 

4 

1 

1  KOI 

1,418 

1,049 

7 

1,869,  1,882,  1883 

— 

34 

3 

1 
1 

Q 

o 

o7,  68,  69  t 

58 

2 

Ql  3991 

loO,  184 

107 

3 

3 

1 

154,  1,584 

— 

1,739 

1,555 

116 

5 

9 

o  /  o,  /  o / 

163, 575 

161 

3 

i 

O 

219,  953,  954 

220 

4 

9 

1 

T?9  8QS 

1  1 

x,iyo 

1,013 

294 

6 

1 
i 

714-  7'iQ  1  9^1 

445 

297 

2 

3 

9 

7f»9 

ft 

y  J  D 

450, 955 

417 

4 

q 

1 138 

704,  1,003, 1,372 

425 

6 

1 

1 

1,178,  l',235,  1,332 

— 

— 

740 

519 

3 

4 

931, 1,393, 1,394 
1,432 

850  1 

5 

X 

1 

1,953,  1,971,  1,978 

— 

1,485 

885 

5 

1  71^1  1  7^<? 

1  ^97 

1,528 

,  143 

4 

3 

378, 1,121 

— 

195,  380,  382 

280 

7 

zll  Q  ftf^9  fifil  7ztQ 
4iyj  uOii,  DDI,  /4y, 

750 

324 

3 

4 

893 

495,  892,  894,  1,123 
507,  760, 900,  901, 
902 

332 

2 

— 

5 

397 

4 

3 

641,832 

640,  736,  833 

420 

4 

1 

1,053,  1,524 

1,151 

1,159 

712 

434 

5 

2 

757,  1,143, 1,144 

1,287, 1,288 

632 

2 

3 

1,446,  1,501 

1,114, 1,222,  1,500 
1,786, 1,787, 1,788 

924 

4 

3 

1,631, 1,634 

246 

7 

369,  600,  628,  629, 
631,  741 

389 

5 

1 

1 

616,  867,  964,  965 

963 

618 

391 

3 

3 

1 

622, 951 

952,  1,009, 
1,010 

623 

13S 

2 

5 

325, 400 

189,  323,  324,  327, 
401 

244 

2 

5 

530,  701 

368,  524, 525,  526, 
527 
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All  Inmates. 

Attacked  with  Small-Pox. 

House. 

Vaccinate 

J 

Vacci- 

at and 

Unvacci- 

Vaccinated. 

Under 

nated. 

after 

nated. 

Vaccina- 
tion. 

-!  

Vaccination. 

TTn  VI  f*pin5i  +  orl 

Invasion. 

Houses  with  Eight  Inmates. 

(73.) 

1 

13 

0 

E  It; 

— — 

88 

^7 

/ 

1 
1 

1  " 

130 

111 

Q 
O 

9 

o 
o 

1 

158 

127 

r: 
O 

o 
o 

1 

178 

160 

0 

q 

199 

Q 

O 

1  9Qi 

1  ^iut 

203 

1 

1 

90*7 

— 

258 

d* 
•i 

oo  / 

— 

353 

o 

O 

r;9 

373 

o 

oyo 

392 

D 

1 
i 

i 

625 

435 

I-! 
1 

1 
1 

484 

D 

1 

1 

865 

511 

D 

2 

923 

592 

A 

T: 

± 

J— 

593 

o 

1  fi^Q 

— _ 

598 

h 
1 

1 

1  o  T 

i  ^\JOO 

— 

606 

D 

o 

— 

1,063 

627 

'7* 
/ 

1 
1 

i,uyo 

— « 

635 

A 

'± 

1  1  9n 

675 

4 

3 

1 

J. 

1,100 

■ 

708 

0 

3 

■ 

829 

4- 

2 

9 

1,445 

852 

o 

943 

u 

o 

1,000 

956 

It* 
/ 

i  (COO 

l,bo8 

1,001 
1,019 

o 

9 

1 

1 

1,/ y  1 

A 

1,829 

— ■ 

1,057 

2 

5 

1,901 

30 

5 

3 

71 

32 

6 

o 
il 

48,  50 

90 

6 

9 

ZD/ 

132 

97 

o 

. 

142, 341 

138 

Q 

o 

4, 

191 

356 

3 

4 

1 
1 

oyri 

383 

269 

4- 

4. 

bo/ 

— 

366 

4 

3 

1 

yoo 

574 

733 

5 

3 

1.262,  1,466 

854 

O 

Q 
O 

9 

e  — 

1,493,  1,509 

947 

2 

1 

1 

i,/yo 

1,666 

953 

O 

1,0  /  /  ,   1  ,/ O  / 

 ' 

969 

G 

2 

1,839 



1,033 

7 

1 

X 

1  C199 

1,835 

41 

17 
/ 

1 

60,  84,  1,977 

— 

150 

5 

3 

205,  478,  514 

159 

5 

1 

too 

315,  498 

331 

2 

ooo, obi 

860 

— 

577 

7 

1 

I54/  /,  IjOOl 

1,030 

585 

7 

1 

1,/OZ 

993 

4 

2 

9 

1,910 

996 

7 

\ 

1,  /  /o,  1,  /yo 

1,808 

1,035 

7 

— 

1* 

1  837  I  016  1  Qfi3 

— 

— 

99 

6 

2 

145,  245 

101 

3 

3 

2 

147,  361 

318 

2 

3 

3 

848,  850 

851 

486 

369 

4 

4 

578,  882,  1,079 

1,080 

723 

6 

2 

1,259,  1,552 

1,553, 1,705 

895 

4 

4 

1,583, 1,613, 1,683, 

964 
67 

1,743 

4 

4 

1 

3 
4 

1,877 
100 

1,/Ud,  1,811,  1,813 
353,  353,  405,  656 

133 

5 

1 

2 

169,  556,  557 

— 

373,  555 

146 

5 

1 

2 

319,  437 

673 

200,  355 

358 

3 

4 

1 

905 

815,  837,884 

562 

407 

5 

3 

679,  1,315 

794,  836,1,369 

805 

4 

3 

1 

1,605,  1,709 
494,  501 

1,636,  1,685 

1  398 

64 

4 

4 

96,  492,  493,  1,094 

389 

3 

5 

896  . 

438,  891,895,  897, 

356 

930 

4 

4 

588,  631 

X  4 

559,  5'jl,563,  819 
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All  Inmates. 

Attacked  with  Small-Pox. 

House. 

Vacci- 
nated. 

Vaccinated 
at  and 
after 
Invasion. 

Un  vacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vaccination. 

Unvaccinated. 

Houses  with  Eight  Inmates.    (73) — continued. 

774 
1,176, 1,290 


i44 

G 

1 

1 

53G,  840,  917, 1,226, 

1,227 

464 

3 

2 

3 

1.289 

665 

S 

— 

1,011, 1,012, 1,017, 

1,106, 1,107, 1,762 

1,046 

3 

— 

5 

1,864 

498 

4 

— 

4 

388,  889, 1,421 

Houses  with  Nine  Inmates.  (49.) 

27 

5* 

— 

4 





71 

7 

— 

2 

_— 



162 

3 

4 

2* 





176 

7 

2 

— 

251 



310 

6 

3 

— 

473 



402 

9* 

— 

— 

658 



483 

7 

2 

— 





653 

G 

2 

1 





603 

5 

— 

4 

1,060 



610 

4 

5 

— 

1,070 



637 

6 

3 



1,124 



682 

9 

— 



1,199 

 , 

743 

6 

3 



1,299 



765 

8 

1 



1,318 



791 

7 

2 

— 

1,378 

811 

9 

— 





1,410 

879 

4 

5 

— 

1,557 

•882 

9 

— 

1, 5b.) 

993 

9 

— 

1,771 

— 

35 

8 

- — 

1 

52 

106 

5 

2 

2 

— 

110 

8 

— 

1 

303 

156 

5 

3 

1 

403 

168 

5 

— 

4 

446 

184 

5 

3 

1 

272 

479 

9 

— 

853,  1,273 

687 

7 

2 

1,204,  1,538 

— 

76 

8 

— 

1 

231,  239 

447 

5 

— 

4 

779,  1,846,  1,919 

arc; 
too 

■3* 

G* 

1,115 

572 

6 

2 

1 

1,025,  1,453 

R'iA 

'7* 

2 

1,119,  1,889 

692 

7 

— 

2 

1,209,  1,420 

/  4o 

2** 

1,272,  J, 437,  1,681 

649 

5* 

4 

1,400,  1,639,  1,775 

1,005 

G 

— 

3 

142 

6 

3 

340,  354,  791 

313 

4 

2 

3 

1,519 

761 

6 

1 

2 

1,335 

96 

r, 

4* 

567,  991 

123 

5 

4 

873,  874 

276 

9 

412,  671,  1,127, 

1,253,  1,607 

452 

G 

3 

789,  831 

739 

6** 

3 

1,434,  1,506 

966 

5 

4 

1  1,803 

151 

4 

5 

310,  339 

i09 

5 

4 

692,  1,111,  1,185 

351 

G 

3 

375,  818,  824,  862, 

1,246 

1,064 

4 

5 

1,907, 1,908,  1,909 

864 


1,494 


812,  843,  1,175 


1,899,  1,928,  1,935, 

1,937,1,940 
1,518, 1,751, 1,752, 
1,678 


38 
109 

220 


985 


79 
151,  152 
157 
212 

229 
448 


114 

870,  1,116 
1,454 

1,589 
1,210 


817, 1,374,  1,606 
194 

477,  676, 1,193 
1,333,  1,334 
139,  230,  993 
171,  440,  747 


787,  790,  792 
979, 1,286,  1,507 
1,711,1,804, 1,805, 

1,807 
206,  335,  424,  425, 
426 

683, 1,184, 1,270, 

1,331 
1,189,  1,190, 1,329 

1,895, 1,897, 1,898, 
1,906, 1,912 
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All  Inmates, 

Attacked  with  Small-Pox. 

House. 

Vacci- 
nated. 

Vaccinated 
at  and 
after 
Invasion, 

Unvacci- 
nated. 

Vaccinated. 

Alleged 
Vaccina- 
tion. 

Under 
Vaccination. 

Unvaceinated. 

Houses  with  Ten  Inmates.  (25.) 

43 
63 
188 
388 
605 
751 
785 
995 
741 
753 
856 
863 
970 
109 
171 
341 
8 

195 
932 
113 
1,021 
400 

56 

140 

194 

6 
7 
10 
7 
7 
7 
8 
9 
6 

8* 

4 

5 

9 

7* 

5 

9 

8 

2 

8 
6 
6 
n 

Q 

4 
5 

2 

2 
2 
2 

4 
2 
5 
2 

3 

5 

2 

4 
1 

3 
1 
1 

1 

1 
3 
1 

3 
2 
1 

2 
3 
2 

4 
2 
2 

7 

6 
5 

72 

279 
615 

1,313 
1,363 
1,774 
1,295.  1,588 
1,316 
1,655 

1,720 

480 
523,  1,078 
9, 12 

1,644,1,779,  1,806 
291, 644 
1,947,  1,948 
651,  1,174,  1,285, 
1,517 
330 

365, 384 

540,  541,  542,  585 

1,475 

624,665 

1,831, 1,832 
1,173 

95 
912 

1,497 
1,510,  1,548 

1,773 
156, 255, 256 
240,  856 

1,014 

8,  10 
289,  534,  666 
1,674, 1,745 
159,  466,  479,  643 
1,833, 1,946 

1,010,  l,01O 
so    All   1 rt1    1  A\R 

oy,  I/O,  iui,  ij'iio 
1,670, 1,671,  1,704 
193,  364,  413,  693, 

694,  1,161 
288,  537,  538,  539, 
669 

Houses  with  Eleven  Inmates.  (11.) 

204 
321 
413 
602 

1,016 
712 
823 

1,038 
152 
633 
94 

10 

6 
8 

7* 
10 
/ 

6 

11 

n 
1 

7 

7 

1 

3 
3 
2 

A. 

5 
2 

2 

2 
1 

4 
2 
4 

299 
691 

1,826 
1,241,  1,379 

1,692 
1,853,  1,861 

421,  439 
1,118,  1,610 
235,  259,  260,  265, 
236,  266,  268 

1,431 

489 
1,059 

, 

207 
509, 1,224 
135,  234,  314, 429 

Houses  with  Twelve  Inmates.  (7.) 

411 
87 
303 
182 
560 

678 

272 

7 

7 

8 

o 
o 

7 

C 

O 

8 

1 

2 

5 
5 
4 
4 
5 

6 

2 

1,128 

270, 571 
1,075 

1,512, 1,701,  1,913 

408,  586,  609,  632, 
687,  709,  726 

998 
587 

635,  636 

685, 689 
128, 129,  647 
461,  880,  881,  932 
580,  700,  715,  828 
1,015,1,076,  1,171, 

1,513,1,514 
1,188, 1,492, 1,511, 
1,698, 1,699, 1,700 
590,  610 

Houses  with  Thirteen  Inmates,  (3.) 

282 
145 
135 

5 
8 
6 

8 
5 
3 

4 

427 
199 

201 

827 

174,820,1,142, 
1,247 

/   95060.  Y 
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The  analysis  of  this  table  shows  the  following  to  be  the  incidence  and  fatality 
of  small-pox  in  households  of  various  sizes  : — 


"  Vaccinated  "  Class. 

i     "  Unvaccinatbd  "  Class. 

Attack 

i 

Attack 

Fatality. 

Ko.  of  Inmates. 

Rate. 

Fatality. 

1 

Eate. 

A-t  til  eked. 

Died. 

Attacked. 

Died. 

Per  Cent. 



Per  Cent. 

J.  CL  V^Clilfi 

I  er  uent. 

One 

2 

2 

100  •  0 

— 

Two 

l-il 

QQ 
VO 

1 1 

632 

11-8 

6 

2 

66 '6 

Three 

334 

144 

10 

43-1 

6-9 

65 

34 

14 

52-3 

41-1 

Four 

433 

152 

21 

35  1 

13-8 

135 

55 

16 

40  7 

29-1 

Five 

548 

170 

13 

31  0 

7-6 

2.32 

104 

45 

44-8 

43-2 

Six 

455 

114 

7 

25-0 

6-1 

253 

107 

45 

42-2 

420 

Seven 

463 

121 

17 

26-1 

14-0 

272 

128 

48 

47  0 

37-5 

Eight 

383 

87 

5 

22-7 

5-7 

201 

104 

44 

51-7 

42-3 

Nine 

303 

73 

9 

240 

12-3 

138 

61 

21 

44-2 

34-4 

Ten 

163 

35 

1 

21-4 

2-8 

87 

50 

16 

57-4 

32-0 

Eleven  - 

86 

19 

22-0 

35 

10 

8 

28-5 

80  0 

Twelve  - 

50 

16 

1 

32-0 

6-2 

34 

28 

14 

82-3 

50j0 

Thirteen 

19 

-  .  2 

10-5 

20 

f 

4 

300 

66-6 

3,386 

1,028 

0. 

30-3 

9-2 

1,475 

68! 

) 

275 

46-9 

40- 0 

It  may  be  of  interest  to  give  similar  particulars  of  those  members  of  the  "  un- 
vaeeinated  class  "  who  were  vaccinated  either  just  before  or  during  the  invasion  of 
their  homes  by  small-pox.  As  already  stated,  these  number  653,  of  whom  85  were 
attacked  by  small-pox.    They  are  thus  distributed  : — 


No.  of  Inmates. 

Exposed. 

Attacked. 

Died. 

Attack  Rate. 

Fatality. 

Per  Cent. 

Pel 

Cent. 

Three 

21 

6 

3 

28.5 

500 

Four 

63 

5 

80 

Five 

110 

10 

4 

9-0 

400 

Six  - 

119 

11 

3 

9-2 

27-2 

Seven 

133 

24 

5 

180 

20-8 

Eight 

85 

17 

7 

200 

41-1 

Nine 

51 

2 

3-9 

Ten  - 

32 

5 

2 

15-6 

400 

Elevei 

1  - 

20 

1 

50 

Twelve 

3 

2 

66-6 

Thirteen 

16 

2 

1 

12-5 

600 

'  653 

85 

25 

130 

29-4 

It  remains  to  determine  the  relative  extent  to  which  the  incidence  of  small-pox  on 
the  "vaccinated  "  and  "  unvaccinated  "  respectively  occurred  at  different  age  periods. 
It  will  be  seen  that  both  amongst  the  "  exposed "  and  the  "  attacked,"  the  un- 
vaccinated group  preponderates  amongst  the  children,  the  vaccinated  amongst  adults. 


*'  Vaccinated  "  Class, 


Age. 

Exposed. 

Attacked. 

Died. 

Attack  Bate. 

Fatality. 

1  month  and  under 
1  month  to  1  year 
1  to  10  years 
10  to  30  years 
30  years  and  over  - 

14 

258 
1,649 
1,465 

24 
539 
465 

1 

30 
64 

Per  Cent. 

9-3 
32-6 
31-7 

Per  Cent. 

4-  1 

5-  5 
13-7 

3,386 

1,028 

95 

30-3 

9-2 
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"  JJnvaccmated^^  Class. 


Age. 

Exposed. 

Attacked. 

Died. 

Attack  Rate. 

Fatality. 

1  month  and  under 
1  month  to  1  year 
1  to  10  years 
10  to  30  years 
30  years  and  over  - 

23 
130 
1,178 
102 

42 

20 
60 
537 
55 
17 

19 
37 
192 
18 
9 

Per  Cent. 
87-0 
46-1 
45-5 
53-9 
40-5 

Per  Cent. 
950 
61-6 
35-7 
32-7 
53-0 

1,475 

689 

275 

46-9 

40-0 

And  again  detaching  those  "  under  "  vaccination : — 

Age. 

Exposed. 

Attacked. 

Died. 

Attack  Rate. 

Fatality. 

1  month  and  nnder 

1  month  to  1  year 

1  to  10  years         -          -  - 

10  to  30  years 

30  years  and  over 

1 

56 
550 
39 
7 

10 
66 
8 
1 

o 

2] 
1 

Per  Cent. 

17-8 
12-0 
20-5 
14-2 

Per  Cent. 

300 
31-8 
12-5 

653 

85 

25 

130 

29-4 

These  results  may  be  further  summarised  as  follows  : — 

Beloio  the  age  of  10  yearns  there  were  1,603  persons  in  this  community  of  899  house- 
holds ;  272  of  them  were  vaccinated,  1,331  unvaccinated,  or,  to  every  100,  there  were 
17  vaccinated,  83  unvaccinated.  The  small-pox  attack  rate  on  the  whole  number 
was  40  per  cent.  (641  attacked),  and  the  fatality  amongst  these  38*8  y)er  cent. 
Amongst  the  vaccinated  members  the  small-pox  attack  rate  was  8*8  per  cent.,  and 
the  fatality  amongst  these  cases,  4"1  per  cent.*  Amongst  the  unvaccinated  members, 
the  small-pox  attack  rate  was  46'3  per  cent.,  i.e.,  nearly  one-half  of  those  exposed, 
and  their  fatality  40-1  per  cent. 

[These  figures  are  materially  increased  if  those  of  the  "  unvaccinated  "  who  were 
undergoing  vaccination  at  the  time  of  the  small-pox  invasion  he  deducted,  for  this 
would  give  unvaccinated: — exposed,  724;  attacked,  541;  died,  224;  i.e.,  an  attack 
rate  of  74*4  per  cent,  and  a  fatality  of  41*4  per  cent.] 

Above  the  age  of  10  years  there  were  3,258  persons  in  this  community  of  899 
households;  3,114  of  them  had  been  vaccinated  in  infancy  or  childhood,  144  of  them 
were  unvaccinated,  or  to  every  100  there  were  96  vaccinated  to  4  unvaccinated. 
The  small-pox  attack  rate  on  the  whole  number  was  33  per  cent.  (1,076  attacked), 
and  the  fatality  amongst  these  11*2  per  cent.  Amongst  the  vaccinated  members 
the  small-pox  attack  rate  was  32'2  per  cent,,  and  the  case  fatality  9,3  per  cent. 
Amongst  the  unvaccinated  members  the  small-pox  attack  rate  was  50  per  cent.,  and 
the  fatality  37*5  per  cent,  of  those  attacked. 

[Deducting  those  "  under  vaccination  "  causes  an  increase  in  these  unvaccinated 
rates,  for  it  leaves  only  98  exposed,  63  attacked,  26  died,  or  an  attack  rate  of  64*2 
per  cent,,  and  fatality  of  41^2  per  cent.] 

Previous  Small-IP  ox. — A  certaia  number  of  individuals  stated  that  they  had 
previously  been  attacked  with  smalJ-pox,  and  it  may  be  of  interest  to  ascertain  to 
what  extent  this  circumstance  affects  these  rates.  This  assertion  was  made  in  respect 
to  77  individuals,  4  of  whom  were  attacked  in  this  epidemic.  The  deduction  of  these 
would  give — 

4,861  —  77  =  4,784  exposed  to  infection, 
1,717  —    1  =  1,713  attacked  with  small-pox, 

which  would  yield  an  attack  rate  of  35*8  instead  of  35*3. 


*  There  was  on-?  fatal  case,  that  of  a  child  (No.  1,695)  already  referred  to,  who  was  vascinated  within  a 
month  of  being  attacked  with  small-pox. 

Y  2 


172 


These  77  persons  were  thus  distributed  as  to  age : — 
1  to  10  years    -  -  -  2 

10  „  30    „  -  -       -  9 

30  and  over       -  .  .    66 — 4  attacked, 

and  deducting  them  from  tlie  numbers  already  given  we  have  : — 


Age. 

Exposed. 

Attacked. 

Eate. 

1  to  10  years  - 
10  to  30  years 
30  and  over  - 

1,436  -   2  =  1.434 
1,751  -  9  =  1,742 
1,507  -  66  =  1,441 

561 
594 

482  -  4  =  478 

Per  Cent. 
39-1 
34-1 
33-7 

Again  these  77  individuals  comprise  56  who  had  been  vaccinated  in  infancy,  and 
21  who  had  not  been  vaccinated.  Three  of  the  former  and  one  of  the  latter  were 
attacked.    Their  deduction  would  thus  affect  the  rates  previously  given  : — 

Age. 

Exposed. 

Attacked. 

Kate. 

Vaccinated  - 
Unvaccinated 

3,386  —  56  =  3,330 
1,475  -  21  =  1,454 

1,028  —  3  =  1,025 
689  -  1  =  688 

Per  Cent. 
30-8 
47-3 

And  at  age  periods  : — 

Age. 

Exposed. 

Attacked. 

Kate. 

Vaccinated : — 
10  to  .30  years 
30  and  over 

Unvaccinated : — 
1  to  10  years 
10  to  30  years 
30  and  over 

1,649  -   6  =  1,643 
1,465  -  50  =  1,415 

1,178-  2  =  1,176 
102  -   3  =  99 
42  -  16  =  26 

5.39 

465  -  3  =  462 

•537 
55 

17  -  1  =  16 

Per  Gent. 
32-8 
32-6 

45-6 
65-5 
61-5 

It  will  be  observed  that  the  attack  rate  amongst  those  who  were  said  to  have  had 
small-pox  before  was  5*2  per  cent. 


§16. — Hospital  Isolation  and  Vaccination.  . 

It  is  important,  but  difficult,  to  endeavour  to  determine  to  what  extent  hospital 
isolation  limits  the  spread  of  an  infectious  disease.  In  the  present  outbreak  oppor- 
tunity has  been  afforded  for  contrasting  the  incidence  of  small-pox  in  families  amongst 
those  whose  members  were  removed  to  hospital,  and  those  where  they  remained  in 
their  homes.    Tour  categories  may  be  established,  viz. : — 

A.  — Households  from  which  every  case  of  small-pox  was  removed  to  hospital 

when  it  occurred. 

B.  — Households  in  which  every  case  of  small-pox  that  occurred  was  retained  at 

home. 

C.  — Households  from  which  the  initial  case  was  removed  to  hospital,  whilst  of 

those  arising  later  some  were  retained  at  home,  some  perhaps  removed, 

D.  — Households  in  which  the  initial  case  was  retained  at  home,  those  arising 

later  being  either  removed  or  also  remaining. 
In  series  A.  there  were  361  households. 
„       B.     „       „   629  „ 
„       C     ,,       „     64!  „ 
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DeaJing  thus  with  the  whole  number  of  houses  invaded  by  small-pox,  the  first 
question  that  arises  is  whether  the  removal  of  cases  to  hospital  in  any  way  influenced 
the  numbers  attacked  in  families.  Prom  the  subjoined  table  it  will  be  seen  that  in 
every  one  of  the  108  households  falling  into  categories  0.  and  D.  there  was  more 
than  a  single  case  of  small-pox,  showing  that  there  was  no  material  difference  in  this 
respect  whether  the  initial  case  was  removed  to  hospital  or  retained  at  home.  It  is, 
however,  otherwise  where  all  the  cases  were  removed,  for  in  Series  A.  there  were  261 
houses  yielding  single  cases,  or  72-3  per  cent,  of  all  invaded ;  whereas  where  all  cases 
remained  in  their  homes,  as  in  Series  B.,  there  were  405  houses  yielding  single  cases, 
or  64'3  per  cent. 


Group  A. 

Group  B. 

Group  C. 

Group  D. 

Total. 

fl2 

1 

1 

11 

1 

1 

10 

9 

1 

1 

2 

Multiple 

8 

1 

1 

1 

1 

4 

Cases  < 

7 

3 

3 

1 

7 

6 

1 

7 

5 

3 

16 

5 

7 

14 

9 

7 

37 

4 

8 

20 

9 

7 

44 

3 

25 

50 

13 

6 

94 

L  2 
s  - 

58 

128 

22 

18 

226 

Single  Case 

261 

405 

666 

361 

629 

64 

44 

1,098 

From  which  it  appears  that  amongst  the  households  yielding  multiple  cases  the 
proportion  of  houses  having  more  than  three  cases  was  in  Series  A.  17  per  cent.,  B. 
20  per  cent.,  C.  54*7  per  cent.,  D.  54*5  per  cent.,  showing  a  slight  advantage  in  the 
cases  of  those  where  all  the  attacked  were  removed  to  hospital. 

It  will  be  remembered  that  the  proportions  of  the  various  classes  of  vaccinated  and 
non- vaccinated  amongst  the  whole  number  of  attacked  were  as  follows  : — 

"  Vaccinated  "  class  1,211,  or  61*2  per  cent.  ;  "  unvaccinated  "  class  768,  or  38*8  per 
cent.,  the  latter  being  divisible  into  those  "  under  "  vaccination  when  attacked,  89,  or 
4*5  per  cent.,  and  those  who  remained  unvaccinated  throughout,  679,  or  34" 3  per  cent. 
It  is  interesting  to  compare  these  general  results  witli  those  obtaining  in  each  of  the 
four  series  of  groups  of  invaded  houses,  whose  inmates  were  attacked  in  the  following 
proportions  : — 


Vaccinated  Class. 

"  Under  "  Vaccination. 

Unvaccinated. 

Attacked. 

Per  Cent. 

Attacked. 

Per  Cent. 

Attacked. 

Per  Cent. 

Series  A.  - 

304 

57-0 

21 

4-0 

208 

39-0 

„     B.         »  - 

708 

67-8 

46 

4-4 

290 

27-7 

C.  - 

125 

51-4 

9 

3-7 

109 

44-8 

„  D. 

74 

46-5 

13 

8-1 

72 

45-3 

Prom  which  it  would  appear,  contrasting  A,  and  B.  only,  that  there  was  a  larger 
proportion  of  unvaccinated  attacks  in  those  households  where  every  case  was  removed 
than  in  those  where  every  case  remained  at  home. 

Analysing  now  the  899  households  of  whose  members  particulars  were  obtained, 
there  is  information  of  231  in  Series  A.,  567  in  Series  B.,  60  in  Series  C,  and  41  in 
Series  D.  It  may  be  convenient  to  take  each  of  these  separately,  considering  (1)  the 
attack-rate  and  fatality  ;  (2)  the  vaccination  condition  of  those  exposed  to  infection, 
and  then  contracting  small-pox,  in  respect  to  the  number  of  inmates  in  each  house. 
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Seeies  a. 


No.  of 
Inmates 
Per  House. 

No.  of 
Houses. 

Numbers  attacked  with  Small-Pox. 

Total. 

1. 

2. 

3. 

4. 

5. 

1 

6. 

1 

7. 

8. 

Inmates. 

Cases. 

Deaths. 

1 

1 

1 

— 

1 

1 

2 

11 

10 

I 

22 

12 

2 

3 

23 

21 

1 

1 

— 

— 

69 

26 

7 

4 

42 

31 

6 

3 

2 

— 

168 

60 

8 

0 

34 

J.6 

7 

Q 

o 

1 

170 

51 

23 

G 

41 

26 

7 

5 

1 

1 

1 

246 

70 

24 

7 

26 

14 

7 

3 

2 

182 

45 

22 

8 

21 

9 

5 

2 

3 

2 

168 

47 

12 

9 

22 

14 

5 

2 

1 

198 

35 

7 

10 

6 

3 

1 

1 

1 

16 

16 

3 

11 

3 

2 

1 

33 

5 

2 

13 

1 

1 

13 

2 

1 

231 

154 

41 

21 

8 

5 

1 

1 

1,330 

370 

111 

The 
therefore 


rate 
27-8  per 


on  t 
cent. 


231  houses  was 

_  ^   ,  >  per  cent. 

in  houses  having  more  than  six  inmates  22-9  per  cent. 


in  houses  having  six  inmates  or  less,  32-5  per  cent. 


(exposed  676,  attacked  220)  ^  ^,   „ 

(exposed  654,  attacked  150).  The  fatality  on  the  whole  number  was  30  per  cent.,  or 
29-1  per  cent,  in  the  smaller  and  31'3  per  cent,  in  the  larger  households  (which 
necessarily"  contain  a  larger  proportion  of  children). 


Exposed  to  Infection. 

Attacked  by  Small-Pox. 

No.  of 

Inmates 

Per  House. 

"  Vacci- 

" Under  " 

Uu- 

Total. 

"  Vacci- 

" Under  " 

Un- 

Total. 

nated." 

Vaccination. 

Yaccinated. 

nated." 

Vaccination. 

vaccinated. 

1 

1 

1 

1 

1 

2 

20 

2 

22 

11 

1 

12 

3 

57 

7 

5 

69 

22 

1 

3 

26 

4 

122 

23 

23 

168 

43 

2 

15 

60 

5 

106 

28 

36 

170 

24 

2 

25 

51 

6 

144 

44 

58 

246 

29 

1 

40 

70 

7 

104 

31 

47 

182 

15 

4 

26 

45 

8 

109 

28 

31 

168 

20 

6 

21 

47 

9 

143 

32 

25 

198 

20 

15 

35 

10 

15 

9 

16 

60 

5 

11 

16 

11 

20 

5 

8 

33 

2 

3 

5 

13 

8 

5 

13 

1 

1 

2 

867 

212 

251 

1,330 

193 

17 

160 

370 

The  attack  rate  amongst  the  inmates  of  these  houses  belonging  to  the  "  vaccinated  " 
class  was  therefore  22*2  per  cent.  ;  amongst  those  who  were"  undergoing"  vaccination 
8  per  cent.  ;  amongst  the  unvaccinated  63*7  per  cent. 

ThQ  p7'opo7'tion  of.  the  vaccinated  amongst  all  the  inmates  was  65*2  per  cent. ;  of 
those  undergoing  vaccination  16  per  cent.  ;  of  unvaccinated  18'9  per  cent.  The  like 
proportions  amongst  the  attacked  were,  vaccinated,  52*1  per  cent. ;  "  under  vaccina- 
tion, 4-6  per  cent. ;  unvaccinated,  43-2  per  cent. 

In  houses  of  six  inmates  or  less  the  attack  rates  were,  vaccinated,  29  per  cent. ; 
undergoing  vaccination,  5*8  per  cent.  ;  unvaccinated,  67*7  per  cent. 

In  houses  of  more  than  six  inmates  the  attack  rates  were,  vaccinated,  15*1  per 
cent. ;  undergoing  vaccination,  10  per  cent. ;  unvaccinated,  60  per  cent. 

The  proportions  amongst  the  inmates  of  the  smaller  households  were,  vaccinated, 
66'5  per  cent.  ;  under  vaccination,  15"1  per  cent. ;  unvaccinated,  18*3  per  cent. 
Amongst  those  of  the  larger  households  there  were,  vaccinated,  65'2  per  cent. ;  under 
vaccination,  16"8  per  cent.  ;  unvaccinated,  19*4  per  cent. 

On  the  other  hand  the  proportions  amongst  the  attacked  were,  in  the  smaller 
househouJds,  vaccinated,  59*1  per  cent.  ;  under  vaccination,  2*7  per  cent.  ;  unvaccinated, 
38'2  per  cent. ;  and  in  the  larger  households,  vaccinated,  42  per  cent. ;  under 
vaccination,  7*3  per  cent. ;  unvaccinated,  50*7  per  cent. 
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Seeies  B. 


No.  of 

Numbers  attacked  by  Small-Pox. 

Total. 

Inmates 

ISO.  01 

Per 

Houses. 

House. 

1. 

2. 

3. 

4. 

5. 

G. 

7. 

8, 

12. 

Inmates. 

Cases. 

Deaths. 

1 

1 

1 

1 

1 

_ 

2 

62 

45 

17 

124 

79 

9' 

3 

105 

74 

25 

6 

315 

142 

16 

4 

86 

6:6 

15 

8 

— . 

356 

120 

26 

5 

107 

65 

23 

12 

6 

1 

— 

535 

176 

26 

6 

68 

37 

1'8 

6 

3 

3 

X 

— 

408 

124 

22 

7 

oy 

Co 

o 

5 

4 

7 

1 

1 

4.1  ^ 

8 

41 

20 

7 

D 

<i 
o 

4 

1 

328 

95 

23 

9 

16 

5 

1 

6 

I 

1 

1 

1 

144 

49 

4 

10 

6 

5 

1 

1 

1 

1 

90 

21 

O 

11 

5 

3 

2 

55 

7 

12 

4 

1 

2 

1 

48 

22 

6 

13 

1 

I 

13 

1 

567 

355 

118 

50 

19 

13 

7 

3 

1 

1 

2,830 

965 

159 

The  attack  rate  on  the  whole  number  of  inhabitants  of  these  567  houses  was  there- 
fore 34-].  per  cent. ;  in  houses  having  six  inmates  or  less,  per  cent,  (exposed, 
1,739 ;  attacked,  642) ;  in  houses  having  more  than  six  inmates,  29-6  per  cent, 
(exposed,  1,091 ;  attacked,  323).  The  fatality  on  the  whole  number  of  attacks  was 
16'3i  per  cent.,  or  15'2  per  cent,  in  the  smaller,  and  18'8  in  the  larger  households. 


Number  of 

Exposed  to  Infection. 

•    Attacked  by  Small-Pox. 

Inmates 
per  House. 

Vaccinated. 

Under 
Vaccination. 

Un- 
vaccinated. 

Total. 

Vaccinated. 

Under 
Vaccination. 

Un- 
vaccinated. 

Total. 

1 
2 
3 

1 

123 
265 

13 

1 

37 

1 

124 
315 

1 
78 
114 

5 

1 

23 
29 
50 
46 
52 
36 
19 
7 

11 

1 

79 
142 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

280 
397 
280 
274 
229 
102 
73 
45 
30 
5 

33 
74 
65 
81 
45 
12 
6 
9 
2 
8 

43 
64 
63 
58 
54 
30 
11 
1 
16 

356 
535 
408 
413 
328 
144 
90 
55 
48 
13 

89 
120 
71 
65 
51 
28 
12 
6 
9 
1 

2 
6 
7 
11 
8 
2 
2 
1 
2 

120 
176 
124 
128 
95 
49 
21 
7 
22 
1 

2,104 

348 

378 

2,830 

645 

46 

274 

965 

The  proportion  of  the  vaccinated  amongst  all  the  inmates  wa 

s  74*3  per  cent ;  of 

those  undergoing  vaccination  at  tiic  time  of  the  invasion,  12"3  per  cent. ;  of  the 
unvaccinated,  13*3  per  cent.    The  like  proportions  amongst  those  who  were  attacked 


were,  vaccinated,  66*8  per  cent.  ;  under  vaccination,  4" 7  per  cent.  ;  unvaccinated 
28*4  per  cent. 

In  houses  having  six  inmates  or  less  the  proportions  amongst  them  were, 
vaccinated,  77*4  per  cent. ;  under  vaccination,  10-6  per  cent.;  unvaccinated,  11-9  per 
cent. ;  whilst  amongst  the  attacked  the  proportions  were,  vaccinated,  73*6  per  cent.  ; 
under  vaccination,  3*1  per  cent. ;  unvaccinated,  23*2  per  cent. 

In  houses  having  more  than  six  inmates  the  proportions  amongst  them  were, 
vaccinated,  69-4  per  cent. ;  under  vaccination,  14'9  per  cent. ;  unvaccinated,  15-6  per 
cent. ;  and  amongst  the  attacked,  vaccinated,  53 '2  per  cent. ;  under  vaccination,  8  per 
cent. ;  unvaccinated,  38*7  per  cent. 

The  attack  rate  amongst  all  those  of  the  "  vaccinated  class  "  was  30 '6  per  cent. ;  of 
those  under  vaccination,  13*2  per  cent. ;  of  the  unvaccinated,  72*4  per  cent. 

In  the  smaller  households  the  attack  rates  were,  for  the  vaccinated,  35*1  per  cent. ; 
for  those  under  vaccination,  10*8  per  cent. ;  for  the  unvaccinated,  71 '6  per  cent. 
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In  the  larger  households  the  attack  rates  were,  vaccinated,  22*6  per  cent, 
yaccination,  16'0  per  cent. ;  un vaccinated,  73'5  per  cent. 

Series  C. 


under 


Number 

of 
Inmates 

per 
House. 


No.  of 
Houses. 


Numbers  attacked  by  Small-Pox. 


11. 


Total 


In- 
mates. 


Cases. 


Deaths. 


2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 


1 

2 
5 
9 
6 
12 
8 
7 
3 
3 
3 
1 


60 


22 


10 


2 
6 
20 
45 
36 
84 
64 
63 
30 
33 
36 
13 


2 
4 
11 
25 
16 
47 
35 
28 
17 
17 
22 
5 


2 
6 
2 
9 
7 
11 
5 
6 
9 
3 


432 


229 


60 


The  attack  rate  on  the  whole  number  of  the  habitants  of  those  60  houses  was 
therefore  53  per  cent.  ;  in  houses  having  six  inmates  or  less,  53*2  per  cent,  (exposed, 
109;  attacked,  58) ;  in  houses  having  more  than  six  inmates,  52*9  per  cent,  (exposed, 
323  ;  attacked,  171).  The  fatality  on  the  whole  number  of  attacks  was  26*2  per  cent., 
or  17*2  per  cent,  in  the  smaller  and  29*2  in  the  larger  households. 


Number  of 


Exposed  to  Infection. 


Inmates 
per  House. 

Vaccinated. 

Under 
Vaccination. 

On- 
vaccinated. 

Total. 

Vaccinated. 

Under 
Vaccination. 

Un- 
vaccinated. 

Total. 

2 

2 

2 

2 

2 

3 

5 

1 

6 

4 

4 

4 

15 

4 

1 

20 

10 

1 

11 

5 

26 

7 

12 

45 

15 

1 

9 

25 

6 

21 

9 

6 

36 

11 

2 

3 

16 

7 

50 

7 

27 

84 

24 

4 

19 

47 

8 

32 

9 

23 

64 

12 

1 

22 

35 

9 

41 

5 

17 

63 

18 

10 

28 

10 

14 

3 

13 

30 

4 

13 

17 

11 

21 

6 

6 

33 

11 

6 

17 

12 

20 

1 

15 

36 

7 

15 

22 

13 

6 

3 

4 

13 

1 

4 

5 

253 

55 

124 

432 

118 

9 

102 

229 

Attacked  by  Small-pox. 


The  proportion  of  ,^theTaccinated  amongst  all  the  inmates  was  58*5  per  cent. ;  of  those 
undergoing  vaccination,  12*7  per  cent. ;  of  the  unvaccinated,  28'7  per  cent.  Amongst 
those  who  were  attacked  the  proportions  were,  vaccinated,  51*5  per  cent. ;  under 
vaccination,  4  per  cent. ;  unvaccinated,  44*5  per  cent. 

In  houses  having  six  inmates  or  less  the  proportions  amongst  them  were,  vaccinated, 
63'3  per  cent. ;  under  vaccination,  19'2  per  cent. ;  unvaccinated,  17*4  per  cent. ; 
whereas  amongst  the  attacked  the  proportions  were,  vaccinated,  72'4  per  cent. ; 
under  vaccination,  5'1  per  cent. ;  unvaccinated,  22*4  per  cent. 

In  houses  having  more  than  six  inmates  the  proportions  amongst  them  were, 
vaccinated,  57  per  cent. ;  under  vaccination,  10'5  per  cent, ;  unvaccinated,  32*5  per 
cent. ;  whilst  amongst  those  who  were  attacked  the  proportions  were,  vaccinated,  44*4 
per  cent.  ;  under  vaccination,  3*5  per  cent.  ;  unvaccinated,  52  per  cent. 

The  attack  rate  amongst  all  of  the  "  vaccinated  "  class  was  46*6  per  cent. ;  of  those 
under  vaccination,  16'3  per  cent. ;  unvaccinated,  82'2  per  cent. 

In  the  smaller  households  the  attack  rates  were,  for  the  vaccinated,  60' 8  per  cent. ; 
under  vaccination,  14*3  per  cent. ;  unvacpinated,  68"4  per  cent. 


177 


In  the  larger  households  the  attack  rates  were,  vaccinated,  41'3  per  cent.  ;  under 
vaccination,  17*6  per  cent. ;  unvaccinated,  84*7  per  cent. 


Series  D. 


Number 

Numbers  attacked  by  Small-pox. 

Total 

of 

No.  of 

Houses. 

per 
House. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Inmates. 

Cases. 

Deaths. 

2 

1 

1 

2 

2 

1 

3 

3 

3 

9 

6 

1 

4 

6 

3 

2 

1 

24 

16 

1 

5 

6 

1 

2 

1 

2 

30 

22 

3 

6 

3 

1 

1 

1 

18 

11 

4 

7 

8 

3 

1 

2 

2 

56 

29 

8 

8 

3 

1 

2 

24 

14 

7 

9 

4 

1 

2 

1 

36 

22 

8 

10 

7 

3 

1 

1 

1 

1 

70 

31 

7 

41 

15 

6 

7 

7 

3 

1 

1 

1 

269 

153 

40 

The  attack  rate  on  the  whole  number  of  the  habitants  of  these  41  houses  was 
therefore  56-8  per  cent.  ;  in  houses  having  six  inmates  or  less,  68"6  per  cent,  (exposed, 
83 ;  attacked  57) ;  in  houses  having  more  than  six  inmates,  51*6  per  cent,  (exposed, 
186;  attacked,  96).  The  fatality  on  the  whole  number  attacked  was  26*1  per  cent., 
or  17'5  per  cent,  in  the  smaller  and  31*2  per  cent,  in  the  larger  households. 


Number  of 

Exposed  to  Infection. 

Attacked  by  Small-pox. 

Inmates 
per  House. 

Vaccinated. 

Under 
Vaccination. 

Un- 
vaccinated. 

Vaccinated. 

Under 
Vaccination. 

Un- 
vaccinated. 

2 
3 
4 
5 
6 
7 
8 
9 
10 

2 
7 
16 
19 
10 
35 
13 
19 
41 

3 
1 
1 

14 
3 
2 

14 

2 
5 
10 
7 
7 
8 
15 
15 

2 
9 
24 
30 
18 
56 
24 
36 
70 

2 
4 

10 

11 
3 

17 
4 
7 

14 

1 
1 
1 

5 
2 

3 

2 
5 
10 
7 
7 
8 
15 
14 

2 
6 
16 
22 
11 
29 
14 
22 
31 

162 

38 

69 

269 

72 

13 

68 

153 

The  proportion  of  vaccinated  amongst  all  the  inmates  was,  60*2  per  cent. ;  of  those 
undergoing  vaccination,  14*1  per  cent.  ;  of  the  unvaccinated,  25*6  per  cent.  Amongst 
those  who  were  attacked  the  proportions  were,  47 '0  per  cent. ;  under  vaccination, 
8'5  per  cent. ;  unvaccinated,  44*4  per  cent. 

In  houses  having  six  inmates  or  less  the  proportions  were,  vaccinated,  65  per  cent. ; 
under  vaccination,  6  per  cent. ;  unvaccinated,  29  per  cent, ;  whereas  amongst  the 
attacked  there  were,  vaccinated,  52*6  per  cent. ;  under  vaccination,  5*2  per  cent.  ; 
unvaccinated,  42*1  per  cent. 

In  houses  having  more  than  six  inmates  the  proportions  were,  vaccinated,  58  per 
cent. ;  under  vaccination,  17*7  per  cent. ;  unvaccinated,  24*2  per  cent. ;  whilst 
amongst  the  attacked  there  were,  vaccinated,  43*7  per  cent.  ;  under  vaccination,  10'4 
per  cent. ;  unvaccinated,  45 '8  per  cent. 

The  attack  rate  amongst  all  of  the  "  vaccinated  "  was  44'4  per  cent.  ;  of  those 
"  under    vaccination,  34-2  per  cent. ;  of  the  unvaccinated,  98*2  per  cent. 

In  the  smaller  households  the  attack  rates  were,  vaccinated,  55'5  per  cent. ;  under 
vaccination,  60  per  cent. ;  unvaccinated,  100  per  cent. 

In  the  larger  households  the  attack  rates  were,  vaccinated  38-8  per  cent. ;  under 
vaccination,  32*3  per  cent. ;  unvaccinated,  97 "7  per  cent. 

The  foregoing  figures  demonstrate  that  although  the  attack  rate  was  higher  in 
those  households  where  every  one  attacked  with  small-pox  was  kept  at  home  than  In 

/   95060.  2 
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those  where  they  were  all  removed  to  hospital,  yet  that  the  proportion  of  the 
vaacinated  inmates  was  nearly  10  per  cent,  higher  in  the  former  class  (Series  B).  In 
the  two  other  series  where  the  initial  case  was  removed  (C)  or  retained  (D)  the  attack 
rate  was  much  higher,  but  so  were  the  proportions  of  the  unvaccinated  inmates. 

Indeed  one  of  the  most  singular  results  of  this  analysis  is  to  show  that  no  matter 
what  the  conditions  obtaining  as  regards  isolation,  the  attack  rates  are  inversely 
to  the  proportionate  numbers  exposed  to  infection,  being  as  much  lower  amongst  the 
vaccinated  as  they  are  higher  amongst  the  unvaccinated.  The  mean  proportion  of 
the  vaccinated  members  of  the  community  was  64  per  cent. ;  of  the  unvaccinated, 
21  per  cent.;  but  the  mean  attack  rate  was  for  the  vaccinated  35  per  cent,,  for 
the  unvaccinated  79  per  cent.  !For  in  round  numbers  the  proportions  of  the 
vaccinated  in  each  series  were  65,  74,  58,  60,  the  attack  rates  amongst  them  being 
22,  30,  46,  44,  respectively.  On  the  other  hand  the  proportions  of  the  rnivaccinated 
members  were  19,  13,  29,  25,  their  attack  rates  being  64,  72,  82,  98,  respectively. 
A  similar  relationship  exists  whether  smaller  or  lairger  households  are  dealt  with, 
the  main  difference  being  the  larger  proportion  of  the  unvaccinated  in  the  larger 
households,  owing  to  the  preponderance  of  children  in  them.  The  somewhat  mixed 
character  of  the  class  of  those  "  under  vaccination,"  most  of  whom  perhaps  are  qua 
modification  to  be  grouped  with  the  vaccinated,  and  many  with  the  unvaccinated, 
may  possibly  account  for  a  less  constant  variation ;  they  form  but  a  small  proportion 
of  those  exposed,  viz.,  from  4  to  8  per  cent,  in  each  series,  whereas  the  attack  rate 
amongst  this  class  ranged  from  8  to  34  per  cent.,  the  average  being  much  below  that 
of  the  vaccinated  class. 


Gloucester.— 

-List  of  Houses  Known  to  have  been  Invaded  by 
June  1895  to  July  18th  1896. 

Small-Pox  from 

N.B. — Houses 

in 

svhich  particulars  as  to  the  remaining 

Inmates  were  not  obtained  given  in  italics. 

Address. 

Details  as 

to  all 
Inmates. 

Details 
of  Cases 
only. 

Adelaide  Street,  36,  51,  56,  60,  78.    Buxton  Villa 
Albany  Street,  4,  7,  8,  9,  30,  36.    "  Laburnum "  Inn      -  -  -  - 

Albert  Street,  5,  12,  15,  20  -  -  -  -  - 

Albion  Street,  Kose  Villa  -  ...  -  . 

Alexandra  Koad,  "  Ingledene "  -  -     ,  . 

Alfred  Street,  2,  3,  4,  6,  8,  10,  16,  18,  22,  62,  76,  82,  106,  and  108.    Grove  Villa 
Alma  Place,  1,  3,  5,  6,  7,  9,  10,  11,  12,  16,  23,  24,  25,  28,  31,  32,  33,  34,  35,  37,  39,  40, 
41,  43,  46,  47,  48,  49,  50,  51,  52,  55,  56,  58,  61,  62,  T2,  78,  82,  88,  90,  94,  98,  100, 
102,  104,  106,  108,  112,  114. 


Alma  Terrace,  1,  2,  4,  5,  6,  7,  8 
Alvin  Street,  20,  23,  24,  25,  74. 
Archibald  Street,  7,  19,  20 
Arthur  Street,  23a 
Avenue  Road,  Avenue  Villa 


■  King  William  "  Inn 


Baker  Street,  3,  7,  9,  10  - 

Barbican  Road,  5  -  -  -  -  . 

Barton  Street  (and  Lower  Barton  Street),  9,  26,  28,  30,  46,  54,  61,  66,  74,  94,  96,  97, 
lOoa,  115,  118,  126,  -^28,  129,  132,  138, 143,  163,  165,  196,  226.  Ballington 
Passage.  Barton  Lawn.  Gothic  Cottages,  1,  5.  "Homelands."  Rose  Cottage. 
St.  James's  Crescent,  4.  Stanley  Cottages,  2.  Twin  Cottages,  3.  Victoria 
Cottages,  1.  3.    JVildman's  Passage,  3.    Whitehouse  Passage. 

Barton  Terrace,  16,  18,  23,  27,  41,  4S',  55,  59,  (53,  103 

King's  Barton  Street,  1,  ^6.    Witticomb  Terrace,  1  .         '       .  . 

Bedford  Street,  7  -  -  -  -  -  - 

Birchmore  Road,  3,  7,  18,  2g,  30,  34  -  -  - 

Bishopstone  Road,  3- 
Blackfriars,  6,  16- 

Blenheim  Road,  7,  11,  20,       47,  65,  65  -  - 

Bristol  Read,  40,  53,  61,  dp,  101.    ''P.O."    Quedgley  Villa.    Berkeley  Villa 


5 
6 
3 
1 
1 
14 
49 


7 
4 
3 

1 

4 

27 
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Address. 


Details  as 

to  all 
Inmates. 


Brook  Street,  11^,  20,  47,  57,  59,  63,  65,  68             -              -              -  -  6 

Bull  Lane,  16             -             -              -               -               -             -   '  -  1 

Cambridge  Street,  18                 -                  -                -                  -  .  1 

Carmarthen  Street,  1,  4,  8,  13,  16,  20,  21,  22,  24,  25,  26           -          -          -  -  11 

Castle  Street,  2,  3,  4,  5,  6,  10,  13,  16,  17,  20,  25,  27,  30,  33,  3U,  35,  45,  46,  51,  53,  58,  19 
60,  74- 

Cecil  Eoad,  1,  4,  S",  11,  12,  15,  20,  28,  31,  32  -  - 

Cecil  Road  (Upper),  —  ?,  2.    Mace's  Buildings.    Hillview  Terrace,  4  -          -  -  10 

Church  Street,  5,  11        -                 -                  -                 -                 -  -  1 

Chapel  Street,  St.  Mary's  Square,  6          -                 -                -            -  -  1 

Charles  Street, -//,  20       -                    -                      -                    -  -  1 

Clarence  Street,  5       -             -                    -                    -                    -  -1 

Clegram  Eoad,  6,  26,  27,  28,  29,  31,  33.    Alexandra  Villa,  3,  4.    Cavendish  House.  18 

CJare  Terrace,  1,  2,  4,  5.    Clegram  Villas,  1,  2.    Florence  Villas,  1.    Hope  Villa. 

Roath  Villas,  1. 

Clement  Street,  3,  9,  12,  13,  14,  15,  24,  27,  28,  34,  39,  42,  48,  56.    Clement  Cottages,  -/,  16 
2  3. 

Clifton  Eoad,  2,6,11,  24,  26,  28,  34,  55',  60              -             -                -  -  7 

Clifton  Terrace,  44,  46                 -                 -                 -                 -  -  2 

Conduit  Street,  3,  8,  13,  14,  16,  21,  36,  68.    Fowey  Villas,  1,  2.    Prospect  House  -  9 

Counsel  Street,  4,  7,  9,  ^5                 -                 -                -                -  -  1 


Dainty  Street,  3,  6,  9,  10,  11,  12  -  -     .  -  . 

Daventry  Terrace,  2,  4  -  -  -  , 

Deacon  Street.    Tory  Cottage,  5  -  - 

Derby  Eoad,  5,  7,  9,  54,  37,  42,  44,  46,  48.    Lyppiatt  Villa 

Dineley  Street,  3,  23  -  -  -  .  >  . 

Ducie  Street,  6,  8,  13,  19,  23,  31,  33,  35,  41,  43,  55,  57.    Ducie  Cottage,  6,  10 
Dynevor  Street,  3,  4,  6,  10,  12,  21, 27  -  .        .        .  , 

"  Docks."    Lighter — "  George "         -  -  -  .  - 

Eastend  Eoad,  20,  39,  41,  50,  62  •■  -  -  - 

Exhibition  Street,  3,  4,  10 

Farnbrook  Terrace,  3  -  -  -  - 

Falkner  Street,  1,  9,  38,  75,  75a,  99,  100,  107.    Elm  Villa.    Rock  Villa 

Forest  Terrace,  2,  3, 4,  5,  9,  14  -  -  -  - 

Gardiner's  Row,  2  -  -  -  -  - 

Goodyer  Street,  5  - 

Grove  Street,  11,  19       -  -  -  '  -  -       .  - 

Guinea  Street,  2,  16  -  -  -  .  .  . 

Hanman's  Eoad,  2,  14,  26,  30,  39,  40,  45,  48  .  -  -  - 

Hare  Lane,  15,  7§      -  -  -  - 

Henry  Street,  2  -  -  -  -  -  . 

Herbert  Eoad,  2, 70,  11,  14,  16,  ^9  -  -  - 

Hethersett  Eoad,  16  -  -  -  -  -  . 

High  Street,  45,  51,  115,  117,  121,  122,  128,  149,  161,  191 

Hopewell  Street,  4,  10,  15,  18,  19,  20,  21,  32,  34,  38,  47,  49,  56,  58.     "  Robin  Hood  " 
Inn. 

Howard  Street,  3,  29,  38,  57,  5§,  63,  65,  75,  101,  105 

Hyde  Lane,  21  -  -  -  -  . 

India  Eoad,  2,  10,  21,  25,  28,  30,  50,  60,  66,  ^S',  74 

Jersey  Eoad,  1,  8,  10,  13,  22,  24.    Falcon  Villa  -  -  -  . 

Knowles  Road  —  ?,  5,  6,  11,  14,  22,  24,  27.    "  Anniville."    Windsor  Terrace,  2 
Ladybellgate  Street,  2,  3,  6 

Linden  Road,  5,  10,  12,  23,  55,  56,  65,  81.    Board  School.    Blomfield  Terrace,  1. 

"Fernleigh."     Linden  Terrace,  1,  3,  4.     "  Lyndhurst."     "  Morningside,"  3,  6. 

Sunningdale  Terrace,  6,  12.    Woodbine  Cottage. 
Llandilo  Street,  2,  8,  12,  15 

Llanthony  Cottages,  2,  3  -  -  -  -  - 

Llanthony  Road,  4,  22  -  "  -  -  -  w 

London  Eoad,  68  -  -  -  - 

Longsmith  Street,  29,  38.    Brown's  Lodging  Lfouse.    Pridey's  Passage  - 

Magdala  Road,  7,  9,  1/5,  ^9,  27,  35  -  -  -  .  -  . 

Magdala  Terrace,  1,  2,  10, 23,  25       -      "     -        '     -  -  -  •. 

Matson  Place,  9,  10,  21  -  -  '   .  . 

Z  2 


4 

2 

7 
1 
10 
7 


1 

4 
1 
8 
14 

9 

10 

7 
9 

3 

18 
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Details 

Address. 

to  all 

of  Cases 

Inmates. 

only. 

Melbourn  Street,  4,  9,  10,  16,  18,  21,  22,  25,  26,  27,  30,  32,  33,  37,  40,  42,  47,  52,  56, 

70,  71,  76,  78,  108,  110,  112,  114,  118,  122,  124,  142,  164.  • 
Midland  Koad,  38.    Midland  Kailway  Crossing  Cottage  .  .  .  . 

Milbr-ook  Street,  8,  16,  17,  23,  29,  45,  4p,  60,.,  68,  76,  77,  78,  ^2,  86,  1/6,  126,  132. 

"  Bee-hive  "  Inn.  Old  Row,  10.  Vauxhall  Terrace,  3,  4,  S.  Windsor  Place,  3,  7,  9. 
Mill  Street,  1,6- 

Mitre  Street,  12,  5/  -  -  -  -  -  -  - 

Moor  Street,  5,  1/5,^7,  32,  33,  38,  48,  54,  54a,  64  -  -  -  - 

Morpeth  Street,  5,  10,  16,  20,  24,  29,  30,  31,  34.    Elmstone  Villa 

Morton  Street,  9,  10,  11,  13,  24,  26,  28,  30,  34,  38,  41.  44,  45,  45a,  46.    George's  Row, 
3,  4,  5,  6,  7. 

Napier  Street,  4,  5,  6,  10,  12,  18,  26,  44,  51,  61,  63  -  .  -  - 

Nelson  Street,  8,  9,  10,  11,  19,  23,  25,  27,  29,  35,  3p,  40,  42,  44,  48 

New  Street,  2,  5,  6,  7,  12,  14,  16,  21,  25,  26,  27,  28,  30,  3g,  40,  41,  42.  43,  44,  47,  51, 

55,  56,  57,  60,  61,  62,  63,  64,  63,  70,  76,  80,  80  {bis),  81,  §3,  85,  86.  88,  91,  9§,  100, 

106,  110,  111,  113,  120. 
Norfolk  Street.    Goulder's  Yard,  2  -  -  -  - 

Northgate,  52.    "  Black  Dog "  Inn  -  -  -  -  - 

High  Orchard  Street,  — ?,  /,  4,  10  -  -  . 

Oxford  Terrace,  6  -      ..  - 

Painswick  Crossing  Cottage  -  ■  -  -  .  - 

Park  Road,  28.    Havelock  Terrace,  8  -  -  -  -  - 

Parkend  Road,  13,  5'/.      Ellesmere"  Haiiman's  Terrace,  3 

Parliament  Street,  3.    Brisbane  Cottages  -  -  -  -  - 

Paul  Street,  1,  6,  6,  12,  16,  18  -  -  -  .  .  . 

Pembroke  Street,  9,  20  -  -  -  -  -  -  - 

Percy  Street,  15,  -/7  -  -  -  -  - 

Philip  Street,  12,  13,  14,  19,  20,  30,  38,  42,  5 1  -    •  - 

Portland  Street,  10      .  -  -  -  ... 

Prince's  Street,  12,  15,  23,  2S,4:\  -  -  -  -  -  - 

Priory  Road,  102  -  -  -  -  .  . 

Quay  Street.    Norman's  Bow,  3  -  -  ... 

Raglan  Street,  3,  4,  6  -  -  -  -  - 

Regent  Street,  1,  19,  24,  42,  60,  62,  65,  67,  81,  82.    Belgrave  Terrace,  3 
Robin  Hood  Street,  1,  6,  13,  14,  17,  20,  26,  28,  29,  32,  34,  37,  39,  43,  45,  46,  48,  49,  50, 
54.  55,  60,  62,  68. 

Russell  Street,  18  -  -  .  .  .  .  . 

Ryecroft  Street,  10,  12,  15,  19,  33,  36,  39,  41,  45,  53,  57,  61,  74,  11^,  121 

St.  Catherine  Street,  56,  83  -----  - 

St.  James's  Street,  1,  2,  6,  7,  8,  9, 11, 12,  22,  24,  26,  28,  30^^34,  52.  Alma  Place,  1,  3,  6 
St.  John's  Lane,  23  -  -  -  *-  -  "  - 

St.  Luke  Street,  — ?,  7  - 

St.  Mark  Street,  23,  51  -  -  -  ... 

St.  Mary's  Square,  26.    Clare  Street,  1  - 

St.  Nicholas  Terrace,  Quay,  4  -  -  -  .  »  _ 

St.  Paul's  Road,  3,  12,  15,  24,  30,  31,  32,  34,  50,  57.    5  Wyndale  Terrace.    "  Northern- 
hay." 

Salisbury  Road,  24,  26,  33,  37,  50,  62,Q.\  -  -  -  -  - 

Sebert  Street,  14,  16,  56  -  - 

Seymour  Road,  3, 5,  7,  36.    Alma  Road.    Clarence  Villa.    Eunice  Villa.    Pernlea  Villa, 

5.    Grove  Villa,  1,    St.  Anne's  Terrace,  1.    Thornmead  Villa,  3. 
Shakespeare  Passage,  — ?  -  -  -  -  -  - 

Sherborne  Street,  2,  8,  13,  20,  22,  40,  42,  43,  44,  68,  70,  So,  §4,  90.      Wells  Cottage, 
3,  4. 

Sidney  Street,  19,  26,  27,  35  -  -  -  -  ^  - 

Sinope  Street,  2,  12,  18,  21,  29,  32,  34,  40  .  -  .  .  . 

Slaney  Street,  2  Henry  Place 

Somerset  Place,  4,  11  -  -  -  -  -  -  - 

Southgate,  106.    Raglan  Terrace,  3.    Sudbrook  House.    "  Wheatsheaf"  Inn 

Spa  Road,  "  Severndale "  -  -  ... 

Station'  Road,  "  Bleak  House  "        -  - 

Stratton  Road,  la,  11,  13,  1/4,  34,  46,  58  - 

Siroud  Road,  4,  10,  1 1,  17,  21,  23,  27,  35,  37,  41,  43,  59.    Bath  Buildings,  4,  g.  Cut 

Hill  House.    Elm  Villa.    Laurel  Villa,    Lome  Villa.    Windsor  Villa. 
Suffolk  Street,  46,  5p,  60,  70  -  -  -  -  -  - 

Swan  Lane,  n.    Turles  Yard,  6  -  -  -  ... 

Sweetbriar  Street,  4,      60        -  -  -  .  .  - 

Sydenham  Terrace,  7,  11,  13,  19  -  -  - 
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Address. 


Details  as 

to  all 
Inmates. 


Theresa  Street,  1,  7,  17,  23,  24,  26,  31,  35,  3g,  41,  -^3,  49,  6l  •  -  - 

Old  Tram  Koad,  5,  7  --------- 

Tredworth  Road,  2,  9,  15,  1§,  19,  20,  21,  24,  25,  34,  42,  44,  51,  59.    "  Round  House  "  - 
Tweenbrook  Villas  ------- 

Twyver  Street,  6,  7,  10,  16,  19,  23,  26,  37,  41        -  -  .  -  - 

Union  Street,  7,  11,  23,  27.    Railway  Cottages,  1  -  -  - 

Union  Workhouse  ...  -  .  .  - 

Upton  Street,  §,  13,  14,  17,  24,  35,  65  - 

Vauxhall  Road,     5,  9,  11,  21,  26,  27,  38,  54,  59,  68  -  -  -  - 

Victoria  Street,  8,  9,  10,  22,  25,  2T,  2§,  29,  30,  37,  39,  47,  55,  56,  60,  62,  6§,  75,  80,  96 
Victory  Road,  1,  ^,  9,  10,  14,  19,  22,  24,  25,  26,  30,  31,  32,  35,  37,  39.    Massey  Parade, 
1,  2,  3,  4. 

Wellesley  Street,  1,  2,  11,  17,  24,  26,  27,  28,  29,  34,  36,  46,  48 

Wellington  Street,  5,  11,  15,  20,  26,  34,  42  -  -  -  - 

Westend  Parade,  4  -  -  .  .  .  .  - 

Westgate  (Lower),  23,  ^6,  90,  11 4.    Forester's  Court,  1.    Levi's  Court,  2,  9.  Quay 

Court,  3.    Smith's  Lodging  House.    Stephens  Court,  1,  2,  3,  4,  5,  6. 
Weston  Road,  17,  28,  30.    Lorraine  Villa.    Tyndale  Manse 
Widden  Street,  10,  25,  29,  30,  32,  43,  48,  60.    Sydney  Villa 
Windmill  Parade,  8,  2§  - 
Worcester  Parade,  ^5,  21- 

Worcester  Street,  26,  57,  63  -  -  -  -  - 

Worrall  Street,  1§,  20,  22,  24,  35.    Worrall  Court,  1,  2,  3 

Total       -         -         -         -         -  - 
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MAPS. 

Maps  1  to  15. — A  series  of  spot  maps  indicating  the  situation  of  houses  invaded  by  small-pox  during 

the  epidemic  182 
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Map  ]  6. — Spot-map  indicating  the  situation  of  houses  invaded  by  small-pox  during  the  epidemic,  as 
well  as  the  population  density  of  the  four  registration  sub-districts  of  Kingsholm, 
St.  Nicholas,  South  Hamlet,  and  St.  John  Baptist         .  -  -  -  182| 
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EXPLANATION  OF  THE  MAPS. 


The  march  of  the  epidemic  may  be  followed  in  the  accompanying  series  of  15  maps,  the  first  of  which 
indicates  the  situation  of  the  houses  known  to  have  been  invaded  by  small-pox  from  the  beginning  of  the 
outbreak  to  January  4th,  1897,  a  period  of  30  weeks.  Maps  II.  to  XV.  indicate  the  house  invasions  during 
each  subsequent  fortnight,  the  new  invasions  being  marked  by  blue  dots,  those  previously  invaded  by  red  dots. 
During  the  whole  epidemic  1,098  houses  were  known  to  have  been  invaded,  and  they  occurred  in  155  different 
streets.  To  facilitate  the  study  of  these  maps  there  is  affixed  to  each  a  list  of  the  streets  thus  invaded,  but 
fuller  details  will  be  found  in  the  Report,  pages  36  to  68. 


MAP  I. 

Houses  invaded  during  the  30  weeks  ending  January  4,  1896  (see  page  36). 

Streets  invaded  (20). 

Barbican  Road,  1  ;  King's  Barton  Street,  1  ;  Cecil  Road,  1 ;  Clifton  Road,  1  ;  Conduit  Street,  2 ;  Counsel 
Street,  1;  Derby  Road,  3;  Goodyer  Street,  1;  High  Street,  1;  Kuowles  Road,  1;  Milbrook  Street,  2  ; 
Moor  Street,  1  ;  Morton  Street,  1 ;  Rycroft  Street,  1 ;  Sherborne  Street,  1  ;  'Sinope  Street,  1  ;  Strattou 
Road,  1 ;  Stroud  Road,  2  ;  Upton  Street,  1  ;  Vauxhall  Road,  1. 

Total  houses  invaded,  25. 


Z  4 


MAP  II. 


Houses  invaded  during  the  Fortnight  ending  January  18,  1896  (see  page  37). 

(a)  In  Streets  not  previously  invaded  (9). 

Albany  Street,  2;  Blenheim  Road,  1;  Guinea  Street,  1;  Longsmith  Street,  1;  Melbourn  Street,  1 
New  Street,  2  ;  High  Orchard  Street,  1 ;  St.  John's  Lane,  1  ;  Theresa  Street,  1 . 

(b)  In  Streets  previously  invaded  (3). 
Counsel  Street,  1 ;  Milbrook  Street,  1 ;  Sherborne  Street,  1. 


Total  houses  newly  invaded 

„        previously  invaded 


-  14 

-  25 


39 


MAP  III. 

Houses  invaded  during  the  Fortnight,  ending  February  1,  1896  {see  page  38). 

(a)  In  Streets  not  previously  invaded  (9). 

Baker  Street,  1  ;  Brool^  Street,  1 ;  Carmarthen  Street,  1  ;  Falkner  Street,  1  ;  Robin  Hood  Street,  1 ; 
Shakespeare  Fapsago,  1  ;  Sidney  Street,  1  ;  Station  Road,  1  ;  Victoria  Street,  1. 

(b)  In  Streets  previonslr/  invaded  (1). 

High  Street,  1. 

Total  houses  newly  invaded      -  -  -  -  -  -10 

,,         previously  invaded    -  -  -  -  -  - 

49 


1  95060. 


MAP  IV. 

Houses  invaded  during  the  Fortnight  ending  February  15,  1896  {see  page  39). 

(n,)  In  Streets  not  previously  invaded  (15). 

Albion  Street,  1  :  Bedford  Street,  1  ;  Bristol  Road  1  ;  Castle  Street,  1 ;  Clegram  Boad,  1  ;  Dynevor 
Street,  1  ;  Hanman's  Road.  1  ;  Howard  Street,  1 ;  Liinden  Road,  1 ;  Napier  Street,  2  ;  Princes  Street,  1  ; 
Rfiglan  Street,  1 ;  Regent  Street,  1  ;  St.  Paul's  Road,  1 ;  Wellington  Streei,  1. 

(b)  In  Streets  previously  invaded  (6). 

Cecil  Eoad,  1 ;  Falkner  Street,  I  ;  Moor  Street,  1  :  Morton  Street,  1 ;  Robin  Hood  Street,  1 ;  Stroud 
Road,  1. 

Total  houses  newly  invaded       -  -  -  -  -  -  22 

pieviou'^ly  invaded         -       ,    -  -  -  -  49 

71 


MAP  V. 


Housos  invacle'i  durinn;  tlie  Fortnight,  eiidinj?  February  2?,  1896  (see  page  40). 

(a)  In  Streets  not  previonsli/  invaded  (22). 

Alfred  Street,  2;  Alma  Place,  5;  Barton  Street,  6;  Barton  Terrace,  1;  Dainty  Street,  1;  Eastend 
Road,  2  ;  Forest  Terrace,  2  ;  Hopewell  Street,  I  ;  Jersey  Road.  2 ;  Ladybc-Ugate,  1  ;  Llandilo  Street,  1  : 
Magdala  Road,  1  ;  Magdala  Terrace,  1  ;  Midland  Road,  1  ;  Oxford  Terrace,  1  ;  St.  Luke  Street,  i  ;  Salisbury 
Road,  1  ;  Seymour  Road,  2  ;  Somerset  Place,  2 ;  Tweanbrook  Villas,  1  ;  Twyver  Street,  3  ;  Widden  Street,  3. 

(b)  In  Streets  previously  invaded  (22). 

Blenlieim  Road,  3;  Brook  Street,  1;  Clegram  Road,  1;  CliftdU  Real,  1;  F.dkncr  Street,  2-  Howard 
Street,  1  ;  Linden  Road,  1  ;  Milbrook  Streef,  7  ;  Napier  Street,  1 ;  New  Street,  7  ;  Regent  Street,  1 ;  Robin 
Hood  Street,  4;  St.  Paul's  Road,  1;  Sherborne  Street,  2;  Sinope  Street,  2;  Strattua  Road,  i;  Stroud 
Road,  1  ;  Theresa  Street,  4;  Upton  Street,  1  ;  Vanxl.aU  Road,  2;  Victoria  Street,  4;  Wellington  Street,  1. 

Total  houses  newly  invaded       -  -  -  -  -  -  03 

,,         previou.iiy  inv.ul' d         -  -  -  -  -  71 


164 


MA.P  VL 


Plouses  inyaded  during  the  Fortnight  ending  March  14,  1896  {see  page  43). 

(a.)  In  Streets  not  previously  invaded  (20). 

Adelaide  Street,  1 ;  Albert  Street,  1 ;  Alvin  Street,  2  ;  Dineley  Street,  1  ;  Ducie  Street,  1  ;  Exhibition 
Street,  1  ;  Farnbrook  Terrace,  1 ;  Llanthony  Cottages,  1 ;  Llanthony  Eoad,  1  ;  Matson  Place,  1  ;  Morpeth 
Street,  4 ;  Parkend  Road,  1  ;  Pembroke  Street,  2  ;  Philip  Street,  5  ;  St.  James's  Street,  1  ;  Selsert  Street,  1  ; 
(Sydenham  Terrace,  1 ;  Tredworth  Road,  2 ;  Wellesley  Street,  1  ;  Westgate,  2. 

(b.)  Streets  previously  invaded  (41). 

Alfred  Street,  1  ;  Alma  Place,  7  ;  Barton  Street,  1  ;  Barton  Terrace,  1 ;  Blenheim  Road,  1  ;  Bristol  Ro'id,  2  ; 
Brook  Street,  2  ;  Carmarthen  Street,  1  ;  Castle  Street,  5  ;  Cecil  Road,  3  ;  Clegram  Boad,  2  ;  Clifton  Road,  1  ; 
Conduit  Street,  3  ;  Eastend  Road,  1 ;  Falkner  Street,  3  ;  Forest  Terrace,  1  :  Hanman's  Road,  1 ;  High 
Street,  1  ;  Hopewell  Street,  2  ;  Howard  Street,  1  ;  Linden  Eoiul,  6  ;  Magdala  Terrace,  2  ;  Melbourn  Streef,  3 ; 
Milbrook  Street,  1  ;  Morton  Street,  3  ;  Nev^  Street,  5  ;  High  Orchard  Street,  1  ;  Raglan  Street,  1  ;  Regent 
Street,  2  ;  Robin  Hood  Street,  6  ;  Rycroft  Street,  1 ;  St.  Paul's  Road,  1 ;  Salisbury  Road,  1 ;  Seymour  Road,  2  ; 
Stratton  Road,  1;  Theresa  Street,  2;  Upion  Street,  2 ;  Vauxhall  Road,  3  ;  Victoria  Street,  1  ;  Wellington 
Street,  1 ;  Widden  Street,  2. 

Total  houses  newly  invaded     -  -  -  -  -  -118 

„        previously  invaded      .  .  ,  -  .  164 
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MAP  VII. 


Houses  invaded  during  the  Fortnight  ending  March  28,  1896  (see  page  47). 

(a.)  In  Streets  not  previously  invaded  (14). 

Alma  Terrace,  2  ;  Archibald  Street,  2  ;  Birchmore  Eoaf',  i  ;  Daventry  Terrace,  1  ;  Grove  Street,  2;  India 
Eoad,  2  ;  Nelson  Street,  3  ;  Paul  Street,  1  ;  St.  Mark  Street,  1 ;  Southgate,  1 ;  Union  Street,  1 ;  Victory 
Road,  3  ;  We&ton  Road,  2  ;  Worcester  Street,  1. 

(b.)  In  Streets  previously  invaded  (56)  ^ 

Adelaide  Street,  1  ;  Alfred  Street,  3  ;  Alma  Place,  1 ;  Baker  Street,  ]  ;  Barton  Street,  4 ;  Barton  Terrace,  2  ; 
Blenheim  Road,  1  ;  Bristol  Road,  1  ;  Carmarthen  Street,  2  ;  Castle  Street,  5  ;  Cecil  Road,  1  ;  Clifton  Road,  1  : 
Conduit  Street,  1 ;  Dainty  Street,  1  ;  Derby  Road,  1  ;  Dineley  Street,  1  ;  Ducie  Street,  1 ;  Eastend  Road,  1  ; 
Palkner  Street,  1;  Forest  Terrace,  1;  Hanm;in's  Road,  3;  Plopcwell  Street,  1;  Howard  Street,  2 ;  Jersey 
Road,  2;  Knowles  Road,  1;  Ladybellgsite,  1;  Llandilo  Street,  1;  Llanthony  Road,  1;  Magdala  Road,  1; 
Melbourn  Street,  6  ;  Millbrook  Street,  2  ;  Moor  Street,  2  ;  Morpeth  Street,  1  ;  Morton  Street,  2  ;  Napier 
Street,  3 ;  New  Street,  9  ;  Parkend  Road,  1  ;  Philip  Street,  1  ;  Regent  Street,  2  ;  Robin  Hood  Street,  2  ; 
Rycroft  Street,  4  ;  St.  James's  Street,  1 ;  St.  Paul's  Road,  3  ;  Seymour  Road,  3  ;  Sidney  Street,  1  ;  Sinope 
Street,  3  ;  Stratton  Road,  2  ;  Stroud  Road,  4  ;  Sydenham  Terrace,  3  ;  Theresa  Street,  2  ;  Tredworth  Road,  3  ; 
Vauxhall  Road,  4  ;  Victoria  Street,  2  ;  Wellesley  Street,  3  ;  Wellington  Street,  1  ;  Widden  Street,  1. 

Total  houses  newly  invaded      -  -  -  -  -138 

„         previously  invaded       -  -  ^  ■         .  -  282 
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MAP  VIII. 


Houses  invaded  during  the  Fortnight  ending  April  11,  1896  {see  page  51). 
(a)  In  Streets  not  previously  invaded  (28). 

Alexandra  Road,  1  ;  Arthur  Street,  1  ;  Bull  Lane,  1 ;  Cambridge  Street,  1  ;  Clarence  Street,  1  ;  Clement 
Street,  1  ;  Clifton  Terrace,  1 ;  Henry  Street,  1  ;  Herbert  Road,  1  ;  London  Road,  1  ;  Mill  Street,  2 ; 
Norfolk  Street,  1  ;  Nortligate,  1  ;  Park  Road,  1 ;  Parliament  Street,  1  ;  Portland  Street,  1  ;  St.  Catherine 
Street,  2 ;  St.  Mary's  Square,  1  ;  Slaney  Street,  1  ;  Spa  Road,  1 ;  Suffolk  Street,  1  ;  Swan  Lane,  1  ;  Sweet- 
briar  Street,  1  ;  Old  Tram  Road,  2 ;  West  End  Parade,  1  ;  Windmill  Parade,  1 ;  Worcester  Parade,  1  ; 
Worral  Street,  1 . 

(b)  In  Streets  previously  invaded  (73). 

Albany  Street,  I;  Albert  Street,  1;  Alfred  Street,  5;  Alma  Place,  12;  Alma  Terrace,  2;  Archibald 
Street,  1;  Bid«n-  .Street,  1:  Barton  Street,  9;  Barton  Terrace,!;  Kind's  Barton  Street,  1;  Blenheim 
Road,  1  ;  Bristol  Road,  1  ;  Brook  Street,  2  ;  Carmarthen  Street,  1  ;  Castle  Street,  3  ;  Cecil  Road,  2;  Clegram 
Road,  5  ;  Conduit  Street,  1  ;  Dainty  Street,  1  ;  Daventry  Terrace,  1  ;  Derby  Road,  3  ;  Ducie  Street,  4  ; 
Dynevor  Strcit,  3 ;  Eastend  Road,  1  ;  Falkner  Street,  1  ;  Porfist  Terrnce,  1  ;  Guinea  Street,  1  ;  Hanman's 
Road,  2;  High  Street,  1  ;  Hopewell  Street,  5  ;  Hovi'ard  Street,  3;  India  Road,  4  r  Jersey  Road,  1  ;  Knowles 
Road,  2 ;  Ladybellg.nte,  1;  Linden  Road,  6 ;  Longsmith  Street,  1;  Magdala  Road,  1;  Melbom-n  Street,  3 ; 
Midland  Road,  1  :  Milbrook  Street,  4 ;  Moor  Street,  1  ;  Morpeth  Street,  1  ;  Morton  Street,  3  ;  jSTapier 
Street,  2  ;  Nelson  Street,  7  ;  New  Street,  10  ;  High  Orchard  Street,  2;  Princes  Street,  2  ;  Regent  Street,  4  ; 
Robin  Hood  Street,  5  ;  Rycrof  t  Street,  4 ;  St.  James'  Street,  5  ;  St.  Mark  Street,  1 ;  St.  Paul's  Road,  2 ; 
Salisbury  Road,  2  ;  Sebert  Street,  1  ;  Seymour  Road,  1 ;  Sherbourne  Street,  2 ;  Southgate,  1  ;  Stratton 
Road,  1  ;  Stroud  Road,  5  ;  Theresa  Street,  2 ;  Tredworth  Road,  4  ;  Twyver  Street,  2  ;  Union  Street,  1 ; 
Victoria  Street,  6  ;  Victory  Road,  2 ;  W  ellesley  Street,  7  ;  Wellington  Street,  2 ;  Weston  Road,  2 ;  Widden 
Street.  1  ;  Worcester  Street,  ] . 

Total  houses  newly  invaded 

„         previously  invaded 

644 


-  224 

-  420 


i 


MAP  IX. 


Houses  invaded  during  the  Fortnight  ending  April  25,  1896  (see  page  56). 
(a)  In  Streets  not  previously  invaded  (6). 

Bishopstone  Road,  1 ;  Blackfriars,  2  ;  Church  Street,  2  ;  Hyde  Lane,  1 ;  St.  Nicholas  Terrace,  1  ;  Priory 
Road,  1. 

(b)  In  Streets  previously  invaded  (66). 

Albany  Street,  3  ;  Alma  Place,  4 ;  Alma  Terrace,  1  ;  Alvin  Street,  3  ;  Barton  Street,  11 ;  Barton  Terrace,  1  ; 
King's  Barton  Street,  1;  Birchmore  Road,  1;  Bristol  Road,  3;  Carmarthen  Street,  5;  Castle  Street,  7  ; 
Cecil  Road,  2;  Clegram  Road,  2;  Clement  Street,  11  ;  Clifton  Road,  3;  Conduit  Street,  4;  Ducie  Street,  5; 
Dynevor  Street,  1 ;  Exhibition  Street,  1 ;  Forest  Terrace,  1  ;  Hanman's  Road,  1  ;  High  Street,  2  ;  Hopewell 
Street,  4  ;  Howard  Street,  2  ;  India  Road,  1  ;  Jersey  Road,  1  ;  Knowles  Road,  1  ;  Linden  Road,  2;  Llandilo 
Street,  1 ;  Longsmith  Street,  1 ;  iVIagdala  Terrace,  1  ;  Matson  Place,  2 ;  Melbourn  Street,  10 ;  Milbi'oolt 
Street,  3  ;  Moor  Street,  2  ;  Morpeth  Street,  1  ;  Morton  Street,  5  ;  Kelson  Street,  2 ;  New  Street,  7  ;  Paul 
Street,  3  ;  Philip  Street,  1  ;  Princes  Street,  I ;  Raglan  Street,  1  ;  Robin  Hood  Street,  4  ;  Rycroft  Street,  2  ; 
St.  James's  Street,  10;  St.  Mary's  Square,  1;  St.  Paul's  Road,  2 ;  Salisbury  Road,  2 ;  Seymour  Road,  1  ; 
Sherborne  Street,  3  ;  Sidney  Street,  1  ;  Stratton  Road,  1 ;  Stroud  Road,  5  ;  Suffolk  Street,  1 ;  Swan  Lane,  1  ; 
Theresa  Street,  1  ;  Tredworth  Road,  5 ;  Union  Street,  3  ;  Upton  Street,  1  ;  Victoria  Street,  3  ;  Victory 
Road,  8  ;  Wellesley  Street,  1;  Wellington  Street,  1 ;  Westgate,  11  ;  Worcester  Parade,  1. 

Total  houses  newly  invaded 

„  previously  invaded 

846 


-  202 

-  644 


Aa  4 


MAP  X. 


Houses  invaded  duriug  the  Fortnight  ending  May  9,  1896  (see  page  60). 

(a.)  In  Streets  not  previously  invaded  (6). 

Chapel  Street,  1 ;  Deacon  Street,  1 ;  Hare  Lane,  2 ;  Mitre  Street,  1  ;  Eussell  Street,  1  ;  "  Union 
TV  oi'khouse,"  1. 

(b.)  In  Streets  previously  invaded  (50). 

Adelaide  Street,  3;  Alfred  Street,  1;  Alma  Place,  11;  Alma  Terrace,  1;  Barton  Street,  6;  Barton 
Terrace,  2 ;  Birchmore  Road,  1 ;  Castle  Street,  1  ;  Cecil  Road  2  ;  Clegram  Road,  4 ;  Clement  Street,  2 ; 
Clifton  Terrace,  1  ;  Ducie  Street,  1  ;  Herbert  Road,  2;  Hopewell  Sti'eet,  1  ;  India  Road,  2;  Knowles  Road,  2; 
Linden  Road,  1  ;  Llandilo  Street,  1 ;  Llanthony  Cottages,  1  ;  Longsmith  Street,  1 ;  Melbourn  Street,  1 ; 
Milbrook  Street,  .3  ;  Morton  Street,  1  ;  Nelson  Street,  2  ;  New  Street,  3  ;  Parkend  Road.  2 ;  Philip  Street,  2; 
I'rinces  Street,  1 ;  Robin  Hood  Street,  1 ;  Rycroft  Street,  2  ;  St.  James's  Street,  1  ;  St.  Luke  Street,  1  ; 
St.  Paul's  Road,  2;  Salisbury  Road,  1;  Sebert  Street,  1;  Sherborne  Street,  3 ;  Sinope  Street,  1;  Stroud 
Road,  2  ;  Theresa  Street,  1 ;  Tredworth  Road,  1 ;  Twyver  Street,  2 ;  Upton  Street,  1 ;  Vauxhall  Road,  1 ; 
Victoria  Street,  1  ;  Victory  Road,  3  ;  Westgate,  2  ;  Weston  Road,  1  ;  Worcester  Street,  1  ;  Worrall  Street,  3. 

Total  houses  newly  invaded 

„       previously  invaded 


-  101 

-  846 


947 


MAP  XI. 


Houses  invaded  during  the  Fortnight  ending  May  23,  1896  (see  page  62). 
(a.)  In  Streets  not  previously  invaded  (2). 
Charles  Street,  1  ;  Quay  Street,  1 . 

(b.)  In  Streets  previously  invaded  (35). 

Alfred  Street,  1 ;  Alma  Place,  4 ;  Alma  Terrace,  1  ;  Alvin  Street,  1 ;  Baker  Street,  1 ;  Barton  Terrace,  1 ; 
Castle  Street,  1  ;  Clegram  Road,  1  ;  Clement  Street,  2 ;  Clifton  Road,  1 ;  Dainty  Street,  1  ;  Derby  Road,  1 ; 
Ducie  Street,  1;  Herbert  Road,  1;  Hopewell  Street,  1;  Knowles  Road,  1;  Linden  Road,  2;  Melbourn 
Street,  3  ;  Mitre  Street,  1 ;  Moor  Street,  1  ;  Morpeth  Street,  2  ;  Morton  Street,  2 ;  Nelson  Street,  1  ;  New- 
Street,  1  ;  Northgate,  1  ;  Park  Road,  1  ;  Regent  Street,  1 ;  Sherborne  Street,  2 ;  Southgate,  1 ;  Suffolk 
Street,  1  ;  Twyver  Street,  1  ;  Victoria  Street,  1  ;  Victory  Road,  2 ;  Wellesley  Street,  1 ;  Widden  Street,  2. 

Total  houses  newly  invaded     -  -  -  -  -  -  49 

„        previously  invaded  -  -  -  -       -  947 

996 


/  95060. 


MAP  XII. 


Houses  invaded  duriDg  the  Fortnight  ending  June  6,  1896  (see  page  64), 
(a)  In  Streets  not  previously  invaded  (3). 
Docks,  1 ;  Gardiner's  Row,  1  ;  Hethersett  Road,  1. 

Li  Streets  previously  invaded  (41). 
Albany  Street,  1  ;  Albert  Street,  1  ;  Alfred  Street,  1  ;  Alma  Place,  3  ;  Barton  Street,  1  ;  Birchmore  Eoad,  2  ; 
Brook  Street,  2;  (jarmarthen  Street,  1;  Cecil  Road,  1;  Charles  Street,  1;  Clegram  Road,  2;  Counsel 
Street,  1 ;  Dainty  Street,  1  ;  Dei-by  Road,  2  ;  Ducie  Street,  1  ;  Dynevor  Street,  1 ;  Herbert  Road,  1 ;  High 
Street,  2  ;  India  Road,  1  ;  Jersey  Road,  1 ;  Knowles  Road,  2  ;  Linden  Road,  1  ;  Magdala  Road,  2  ;  Melbourii 
Street,  3 ;  Milbrook  Street,  1 ;  Moor  Street,  2  ;  Morton  Street,  2  ;  New  Street,  ]  ;  Rycroft  Street,  1  ; 
Seymour  Eoad,  1  ;  Sherborne  Street,  1 ;  Sidney  Street,  1  ;  Sinope  Sti'eet,  1  ;  Suffolk  Street,  1  ;  Sweetbriar 
Street,  1 ;  Tredworth  Road,  I  ;  Twyver  Street,  1  ;  Upton  Street,  1  ;  Victoria  Street,  1  ;  Victory  Road,  2  ; 
Worrall  Street,  1. 

Total  houses  newly  invaded  - 
„  previously  invaded 


58 
996 


1,054 


li 


MAP  XIII. 


Houses  invaded  during  the  Fortnight  ending  June  20,  1896  (see  page  66). 

(a.)  In  Streets  not  previously  invaded  (0). 

(b.)  In  Streets  previously  invaded  (19), 

Albert  Street,  1  ;  Alma  Place,  1  ;  Barton  Street,  1  ;  Barton  Terrace,  1  ;  Clegrani  Road,  1  ;  Clement 
Street,  1 ;  Dainty  Street,  1 ;  Dynevor  Street,  1 ;  Exhibition  Street,  1  ;  High  Street,  1  ;  India  Road,  1  ; 
Magdala  Road,  1  ;  Millbrook  Street,  1  ;  New  Street,  1  ;  Parliament  Street,  1  ;  Paul  Street,  2 ;  Seymour 
Road,  1 ;  Windmill  Parade,  1 ;  Worrall  Street,  1. 

Total  houses  newly  invaded  -  -  -  --  -  20 

„        previously  invaded         .  .  -  .  -  1,054 

1,074 


/  96060. 


Oo 


MAP  XIV. 

Houses  invaded  during  the  Fortnight  ending  July  4,  1896  {see  page  67). 
(a.)  In  Streets  not  previously  invaded  (1). 

Percy  Street,  i. 

(b.)  In  Streets  previously  invaded  (17). 

Adelaide  Street,  1  ;  Alma  Place.  2  ;  Barton  Street,  1  ;  Birchmore  Road,  1  ;  Cecil  Road,  1 ;  Clifton  Road,  1  ; 
Counsel  Street,  1  ;  Falkner  Street,  1  ;  Herbert  Read,  1  ;  High  Street,  1  ;  Magdala  Terrace,  1 ;  Melbourn 
Street,  1 ;  New  Streei.,  1  ;  Sherborne  Street,  1 ;  Southgate,  1 ;  Sweetbriar  Street,  1  ;  Worrall  Street,  2. 

Total  houses  newly  invaded    ------  20 

„  previously  invaded  ....  1,074 


1,394 


MAP  XV. 

Houses  invaded  during  the  Fortnight  ending  July  18,  1896  {see  pago  68). 

(a)  In  Streets  not  previously  invaded  (0). 

(b)  In  Streets  previously  invaded  (^i). 
Alfred  Street,  1  ;  Meibourn  Street,  1  ;  Morpeth  Street,  1 ;  Percy  Street,  1. 

Total  houses  newly  invaded  -i 
„  previously  invaded  -  -  -  1,09'i 

1,098 


MAP  XVI. 


This  map  is  intended  to  show  the  distribution  of  the  houses  invaded  by  small-pox  throughout  the  epidemic  in 
relation  to  density  of  population.  The  four  districts  of  the  city  are  given,  their  respective  population  density 
being  indicated  by  depths  of  shading,  the  most  populated  being  the  darkest  shaded,  and  the  least  densely 
peopled  being  left  unshaded.  These  districts  are  (1)  Kingsholm,  Avitha  population  density  of  about  10  persons 
per  acre.  In  this  district  there  were  51  houses  invaded  by  small-pox,  yielding  90  cases.  (2)  St.  Nicholas, 
with  a  population  density  of  about  21  persons  per  acre.  In  this  district  there  were  45  houses  invaded, 
yielding  54  cases  of  small  pox.  (3)  South  Hamlet,  having  a  population  density  of  about  31  persons  per  acre. 
In  this  district  there  were  933  houses  invaded,  yielding  1,715  cases  of  small-pox.  (4)  St.  John  Baptist,  the 
oldest  part  of  the  city,  having  a  population  density  of  about  64  persons  per  acre.  In  this  district  there  were 
69  houses  invaded,  yielding  110  cases  of  small -pox. 

In  this  map  are  also  specially  indicated  the  sites  of  the  Widden  Street  and  St.  Luke's  (New  Street)  Schools, 
where  many  children  were  infected  by  small-pox  in  the  fortnight  ending  February  29,  1896 . 
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